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CALL T0 ORDER AND OPENING REMARKS

Mr. Mitchell, Chair, called the Septomber 29, 1986, meeting of the Recombinaat DNA
Advisory Committee (RAC) (o order. He siated that the meeting had been publicly
announced in the Federal Register on June 23, 1986 and August 15, 1986, in conformity
vith law and that the meeting is open to the public.

Dr. Gartisad informed Mr. Mitchell that & quorum was present for the Septamber 29,
1986, meeting. Mr. Mitchell stated that there were three major actions on the meeting
agends and that in chairing the meeting his intention was to discuss items in the order
they appeared on the agends and to stlempt{o maintain tLime estimates as stated in the
agends for esch item. The major items were noled as Agends Items IV, V, gnd VI, and
Ma.e Mitchell underlined the point that all three had been previously published in the
Federal Register.

Mr. Mitchell went on to state that he would recognize speakers in the following order:
primary reviewers; other RAC members; gd hoc consultants; non-voting represents-
lives to the RAC: RAC's administrative staff; members of the public who submitted
written documents or comments; and finally other members of the public who may
wish to comment. He then stated that comments may be submitted after the meeting and
that these comments may be used to assist the Director, NIH, in arriving at a decision on
any agends item.

Mr. Mitchell then introduced Dr, Paul Neiman, & new membar of RAC, who was making
his first sppearsnce at 2 RAC meeting. Dr, Neiman is from the Fred Hutchinson Cancer
Resesrch Center in Seattle, Washington. He aleo welcomed back Dr. McGonigle, who had
been ill for a period. He then turned to Dr. Gerard McGarrity, previous Chairman of the
Working Group on Release into the Environsent, snd now Chairman of the Working
Group on Definitions, to announce that he was serving the RAC at this meeting asan ad
fioc consultant, He also welcomed Dr. Elizabeth Milewski, an sx-member of the RAC
staff, who is now working for the Environmental Protection Agency.

MINUTES OF THE JANUARY 27, 1986, RAC MEETING

Mr. Mitchell called on Dr. Musgrave Lo review the minutes (tab 1274} of the January 27,
1985, meeting of the RAC. Dr. Musgrave stated that he had reviewed the minutes and
found that they appeared to be correct .

Dr. Musgrave moved the minutes be approved as they appear in tab 1274. Dr. Walters
seconded the motion. Mr. Mitchell called for any other sdditions, deletions or
corrections, and hearing none put the motion to a vote. The motion to approve the
minutes ag appearing in tab 1274 was unanimously approved.

Mr. Mitchell called on Dr. McGarrity to present the report (tab 1280) of the Working
Group on Definitions.

Dr. McGarrity stated the Working Group on Definitions is a new group, formed this
summer, made up predominantly of former and present members of RAC and that many
of this group had also been a part of the Working Group on Release into the
Environment. The charge that had been put to the group was to consider the current
d:gin'itio&s of “recombinant DNA" and "deliberate release into the environmenl’, as
u in s NI idelines Recombinan RESSALCH .
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Dr. McGarrity then stated that since the working groups were sdvisory to RAC, the RAC
would have the following options in regard to the recommendations he would be
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presenting:

1. Reject them outright. saying that they are not needed
or they are bad or not vorthy of consideration.

2. Accept the definitions completely, as presented, and
in that case they would have to be published in
the Federal Register for public comment and

ro-presented to RAC for a vote at the next meeting.

3. Accept the notion and spirit of the recommendations
but suggest further refinement. The Working Goup
could then meet again and publish its revised
recommendations in the Federal Register and present
them at the next RAC meeting.

Dr. McGarrity then pointed out that the present definition of “recombinant DNA”" can be
found in the May 7, 1986, issue of the Federal Register on psge 16939, in Section [-B of
the NIH Guidelines. He stated the Working Group had considerable discussion on this
definition but that there was some concerp sbeut the mechanics of attempting to define
such a rapidly changing and still-developing speciaity. Therefore, the Working Group
decided not to change the definition. but rather that the following sentence be added
after the first paragraph of Section [-B, to read as follows:

"Genomes which contain only deletions, single base changes
or rearrangements are not considered to be recombinant DNA,
irrespective of the method by which they were produced.”

Dr. McGarrity stated that the Working Group had passed this resolution by a vote of 11
in favor, no opposed and 2 abstentions. He further amplified that the sense of the
Working Group was that this sentence is intended to cover duplications, amplifications,
a:d translocations, but is not intended to cover movement of plasmid or viral DNA into a
chromosome.

In relation o the definition of "deliberate release into the environment,” Dr. McGarrity
stated that the RAC will be considering s proposal from Susan Gotiesman to amend
Section 1II-A-2 of the Guidelines. At present this section contains the words, “except
cortain plants as described in Appendix L.” Dr. Gottesman'’s proposal is that two new
seatences be sdded, i.e., "Deletion derivatives not otherwise covered by the Guidelines,”

and “Organisms covered in exemption [11-D-2." He further noted that the Working
Group endorsed both of these proposals by & wide margin.

Dr. McGarrity said that the Working Group struggled for many hours before voting
that the following seatence be added at the end of Section [11-A-2:

“The term "deliberate release’ is defined asa planned
introduction of recombinant DNA-containing
microorganisms, plants, or animals into the
enviroament.”

De. McGarrity stated that the vote on this issue was very close: S in favor, 4 opposed and
one abstention.

The Working Group moved that Section 1II-A-2 of the NIH Guidelines be amended wo
read as follows:

"Deliberste release into the environment of any organism
containing recombinant DNA except small-scale field tests
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in which there is adequate evidence of biological and/or
physical control of the recombinant DNA-containing
organisms. The nature of such evidence is described in
Appendix L, M, and N.

Dr. McGarrity stated that this language was approved by the Working Group by a vote of
10 in favor, 1 opposed and no abstentions. Appendix L would be the current Appendix L
dealing with plants with future changes to be determined by the RAC. Appendices M
and N would be paralief sections, to be written, covering animals and microorganisms.

Dr. McGarrity then said that the members of the Working Group discussed the
possibifity of holding & workshop 10 address issues of environmental refease. A motion
was made, but defeated, to request the National Research Council (NRC) (o hold such »
wvorkshop to involve various Government sgencies. The defest of the motion centered
sround the view in the Working Group that the NIH could better serve its needs for
scientific advice in this area by directly calling together scientific workgroups rather
than asking the NRC to do so.

In summary, Dr. McGarrity stated the recommendations that the Working Group was
putting forward are simply extensions of the philosophy of revision of the Guidelines,
as has been set out previously, to conform with aew applications sand experience in the
field. He stated that he had just attended a decennial review conference on cell and
molecular biology of cell cultures, snd that the previous mesting, 10 years ago, had
stressed research on monoclonal antibodies and growth factors. This year the emphasis
wason gene expression, recombinant DNA technology, and oncogenes. Ho mentioned
the great advances in research on monoclonal antibodies and growth factors that have
taken place in the past decade; if recombinant DNA experiences s similar growth in the
next decade, the Guidelines will bave to be very flexible to keep up with these changes.

Dr. Gottesman stated that she felt Dr. McGarrity had presented the sense of the Working
Group meeting very well but that he had left oui some things which the Working Group
had spent a lot of time discussing. She stated the Working Group feit the term
"delibsrste reloass” unfortunstely had s "nasty” connotation, but that in the ead no
better alternative phrase could be agreed upon.

Dr. Gottesman explained that the issue of the defipition of “recombinant DNA" was
discussed by the Working Group in the case where pieces of DNA are spliced together in
Yitro, but no “foreign" sequences are sdded. The current Guidelines still define this as
recombinant DNA becsuse the current definition says nothing sbout where the
molecules come from; as long as the malecules are “constructed outside living cells by
joining natural or synthetic DNA segments to DNA molecujes that can replicate,” they
are considered to be recombinant DNA.

Dr. Gottesman stated that we have not had to face this issue in the past hecause
self-cloning or rearrangements involving an organism and the organisms that
normally exchange DNA with it, have been exempt from overview for laboratory
experimentation under the Guidelines. But now as we consider human gene therapy or
deliborate release into the environment the question is whether it is appropriate to
cover in the Guidelines organisms in which recombinant DNA has been used in their
construction but they are not recombinant in the sense of having foreign DNA in
them. The new proposed definition would be ons way of pulling this set of organisms
out of the Guidelines entirely. An alternate way of dealing with this is not to change
the definition of recombinant DNA, but 1o deal with this set of organisms eisewhere in
the Guidelines.

Dr. Gottesman then brought up the issue of deliberate relesse by gquestioning the
somantics of the term “release.” Dooes this just mean there is no roof? Does it require
establishment of the organisms in the environment? Does "deliberste” mean that the
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reloase had to be planned to constitute “deliberate release”? If “deliberate release”
were defined very narrowly it could produce an either/or situation whereby il you
weren't covered by the deliberste reloase definition, you could come under Section
I1I-D of the Guidelines, "Exempt Experiments.”

Dr. Gottesman said she favored setting up sdditional categories under Section I11-A-2 of
the Guidelines which would be similar to Appendix L of the Guidelines in which
approval could be given by a subcommittee of the RAC for certain defined types of
"deliborste release” experiments without having to have them go through the Federal
Register notice procedure and coming before the full RAC. Further, she stated, that
RAC should consider setting up working groups to start to wrile these new Appendices
modelled after Appendix L.

Dr. McGarrity then stated that the Working Group on Release into the Environment has
previously drafted a “Points to Comsider" document for the introduction of
micoorganisms into the eavironment sad that this could be a starting point for a new
Appendix M.

In response to & question from Dr. Pramer, Dr, Gartland noted that Appendix L has
never been used to approve a proposal, Dr. Talbot stated that a proposal was submitted
under Appendix L but it was determined that it did not meet the criteris in Appendix L.

Dr. Clowes said that he believed the conclusions of the Working Group were most
valuable. Currently Section I-B of the Guidelines states:

"In the context of these Guidelines recombinant DNA
molecules are defined as either (1) molecules which
are constructed oviside living cells...”

Dr.Clowes felt the wording should read:

"In the context of these Guidelines recombinant DNA
molecules are defined as either: (1) recombinant molecules
which are constructed outside living cells..”

He believed only new combinations from different organisms should be covered and
not deletions, single base changes, rearrangements, et ceters. He also stated that
“deliberate release” had a perjorative connnotation of something dangerous and that
he preferred deleting this phrase wherever it appeared in the Guidelines and
substituting the phrase “planned introduction”, which he said mesas the same thing.

Dr. McGarrity reitersted that many substitute phrases were discussed in the Working
Group and that there was no phrase which was acceptable to everyone around the
table. Dr. Gottesman stated that it was not clear that “planned introduction™ meant the
same o everyone as "deliberste release,” and that since "deliberate release” had been
the term previously used, there was virtue in leaving this term in place, despite the
negative connotation. Dr. Goltesman aiso felt that Dr. Clowes' proposal Lo insert the
word “recombinant” in Section I-B involved a similar problem.

Dr. Rapp stated many people in the field regarded “recombinant DNA™ as referring to
say case in which recombinant DNA technology was used, including deletions,
rearrangements, ot cetors, within an organism or between organisms. He also stated
that & change in definition to eliminate such from coversge is » big step and not s
trivial point.

Dr. Davis said RAC's purpose is to protect from harm. Activities which go on in nature,
such as gene deletions and rearrangements, cannot be controlled by RAC. Similarly, he
stated that he felt the probiem in defining "deliberate release” is seeking a scientific
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solution for & noa-sciealific problem. He noted that the sbility of an organism lo
become established in the environment depends ontirely on the properties of the
organism in competition with everything sise is the savironment snd not on numbers
of organisms released, and that if an orgsnism is not competitive, despite locsl,
transient offects, no widespread, global effects are to be saticipated from such releases.
He cited the example of the ice-minus organism previously reviewed by RAC, snd said
that removing & gene from an orgsnism producing & phenotype that already exists in
aature is not dangerous.

Dr. Korwek said he was concerned that RAC's sttempts at redefining these terms could
have impact outside the NIH in that the Office of Science and Technology Policy is
working on s regulatory scheme for biotechnology. and that redefinition by NIH could
have & "ripple effect” on the regulstory agencies leading to profound regulstory
implications.

Dr. Talbot rephed that the RAC's chargo is recommend to the NIH Director changesin

delines ombi 9 The NIH Director is s member of
the Bmtechnolngy Smnce Coordmaung Commxttec where he can coordinate NIH
policies with the policies of the regulatory agencies.

Dr. Gottesman noted the RAC deals only with recombinant DNA, while EPA deals with
broader aspects of biotechnology. RAC should deal with its charge, without worrying
sbaut implications vis-s-vis the cancerns of the regulstory agencies.

Dr. Korwek then questioned Dr. McGarrity ss to the Working Group proposed definition
of "recombinant DNA." He was bothered by the phrase in the Working Group minutes
that, “It was the sense of the Working Group that this is not intended to cover
movement of plasmid or virus DNA 1o 8 chromesome...” He stated that a definition should
stand alone, without interpretive statements. A definition that is not self-sufficient to
state clearly what is meant is not s good definition. He also said he did not understand
the proposal to add the sentence concerning planned introduction to the “deliberate
Eﬂ‘?i?” d?l‘inition. If » relesse is not planned, how can it be controlled under the
uidaeiines

Dr. Gottesman explained that the Working Group had been trying to come up with s
term o replace "deliberate release” because of its negstive conpotations of just
relessing something into the environment and not caring about what becomes of it and
not controfling it; whereas "planned introduction” seemed to suggest more positive
feelings in that it seemed to connote s purposeful introduction and more control
afterwards. She said she personally however saw aimost as much probiem with the
phrase “planned introduction” as with the phrase "deliberate release” in terms of what
people mean by the term. If a person proposed to do a field test in which they plan an
introduction then it clearly would be covered by the new definition. However, if they
simply decided to dump materisl inio the environment without caring what happens to
it, it might be claimed that it does not fall under the definition of “planned
introduction,” and therefore is out from under the control of the Guidelines.

Dr. Rapp argued that just because something occurs in nature does not mesn we should
introduce it into s population. Dr.Cohen said deletions or point mutations in & higher
snimsl might involve different considerations than in & microorgsnism.

Mr. Mitchell noted that the changes in the Guidelines proposed by the Working Group
had not been published in the Feders! Register and therefore RAC could not taks final
aclion at this meeting. However, RAC, if it desired, could take a voie on the matier
which could then be published for comment sad reconsideration at the next meeting,
or, if desired, could recommit the matter back to the Working Group for further review
in light of the discussions which had taken plxce at todny’s meeting.
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Dr. Neiman stated there were differences between microorgsnisms which uandergo
rapid and frequenl genetic change, and more complex organisms where a simpie
rearrangement could produce s highly deleterious event. Despitle being sympathetic to
efforts to avoid uonnecessary over-regulation, he was concerned about
non-supervision of certain experiments. Dr. Davisagreed.

Dr.Sharples then made the following motion:

“Thet we refer this matter back to the Working Group on
Definitions to take account of the discussion that we've
had here this morning and perhaps make some
modifications in what the Working Group presents at the
next RAC meeting.”

Dr. Talbot asked for clarification as t0 whether Dr. Sharples was referring to the
definition of "recombinant DNA” or to all the recommendations of the Working Group.
Dr.Sharples stated that her motion was meant to refer to sll of the recommendations.
Dr. Korwek seconded the motion and Mr, Mitchell called for discussion on the motion.

Dr. Clowes asked if the recommendstions that the Working Group will come up with
would have to come back to the RAC first for further comment or whether they could be
clarified in such & way as to have them placed in the Federal Register prior to the next
RAC meeting so that a vote could be taken on them al the next meeling.

Mr. Mitchell stated he believed it would depend upon how precise the recommendations
would be and that it might be better to have further discussion by the RAC before

publication in the Feders! Register.

Ms. Witherby suggested it would be helpful if the members of RAC could get the new
report from the Working Group prior to the next meeling so it could be studied in
advance of the meeting. Mr. Mitchell replied that this would have been the case this
time except that the meeting was held on September 3th and that there hadn't been
enough time between then and today to accomplish this.

Dr. Gottesman stated she felt that in order for the motion to be really productive it
would be useful if the Working Group recommendations were published in the Federal
Register and comments from the public sought prior to the next mesting so that a vote
could be taken st that time. She added that some of the recommendstions of the
Working Group were not as controversial as the definition changes. She offered to
amend Dr. Sharples' motion to include a request that the Working Group proposals be
published in the Federal Register prior to the next RAC mesting,

Mr. Mitchell suggested that rather than making that part of the motion, that it could be
a matter the Working Group could determine itself once they met and determined what
progress they had made.

Dr. McGarrity agreed with Dr. Gottesman'’s suggestion of Federal Register publication
before the RAC meeting, as it would not only give RAC members more time to look over
the new recommendstions but it would be put before s brosder audience. Dr. Johnson
agreed.

Dr. Sharples agreed to incorporate into her motion the concept that the new Working
Group recommendations would be published in the Federal Register if the meetings
were held in time and the recomendations were clear sanough.

Dr. Davis requested that the Working Group consider replacing "deliberate release”
with the phrase “deliberate introduction” because of the problem of definition of the
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wvord "planned.”

Mr. Mitchell took a vote on Dr. Sharples’ motion to recommit the recommendstions back
o the Working Group for further discussion and clsrification and to have their new
recommendations published in the Federgl Register, if possible, prior to the next RAC
meeting.

The motion was passed unanimously with a vole of twenty in favor, none opposed and
no abstentions.

Dr. Sharples requested that the Working Group on Definitions be expanded to include
dlgditional RAC members who had pacticipated in the discussion taday. It was agreed to
80,

IV. PROPOSED AMENDMENT OF SECTION I1]-A-2

Mr. Mitchell called on Dr. Goltesman to begin review of the propossd amendment of
Section I11-A-2 of the Guidelines (Tabs 1264, 1269/1, 1281).

Dr. Gotesman ssid, since she had proposed Lthe amendment, she wished to explaip what
it does and why she proposed it. Basicsaily, the propossl would change the current
Guidelines concerning some classes of deliberste release experiments so that they
would no longer come before the RAC in sny form, butl instead be treated the way
laboratory experiments of this class are currently treated. Currently there are certain
types of laboratory experiments which are exempt {rom review under the Guidelines,
ss for instance sxperiments involving reacrangement of & genoms, i.e., “self-cloning.”
and transfer of DNA from one orgsanism to another when those organisms naturally
exchange genetic information. However, the Guidelines do not exempt these type of
experiments where there is deliberatle release of such recombinant DNA-contsining
organisms into the environment.

Dr. Gottesman explasined that among the types of deliberate release experiments which
would be exempted from review by this proposal the first would be "deletion derivatives
not otherwise covered” in the Guidelines.

The second category of deliberate release experiments to be no longer under the
Guidelines would be "organisms covered in Section III-D-2." ie.. resrrangements
within & single non-chromosomal or viral DNA source only. She cited the example of
an experiment which rearranges the DNA of a piasmid, puts it back into an organism,
and deliberately rejeases it into the environment which would no longer be covered by
the Guidelines. She noted that the amendment would not change coverage under the
Guidelines for experiments vhore rearrangement of the chromosome of bacteris or
any other organism had taken plsce, but only change coverasge under the Guidelines
for deletions and rearrangements within non-chromosomal DNA sources, i.e., plasmids
or viruses.

Dr. Goltesman explained that her reasons for proposing the amendment are based oa
her view that the Guidelines were only meant to cover “umique outnism The
previous exemptlion for laboratory experimentation of classes of organisms which were
prepared using recombinant DNA but which are not really should now be extended to
deliberate relesse of such organisms.

Dr. Goltesman stated that she believed this smendment is a continuation of the effort
already begun in Appendix L to classify deliberate release of certain organisms which
do not require special review by the RAC. She further stated that she has also proposed
to the Working Group on Definitions a further step in this direction with the
preparation of new Appendices M and N, paralle] to Appendix L.
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Since deletions occur in nature, deletions made in the laboratory will not result in the
creation of unique organisms. These types of experiments should be exempted from the
Guidelines as well as experiments which result in DNA rearrangements within a single,
non-chromosomal or viral source.

Dr. Gottesman stated it is very important to reslize that this proposal doss noi gusrantee
that every deletion is without effect or thal every deletion will not change the
behavior of the organism. However, shb-subniitted that since deletions are not "new”
they should not be considered by the RAC. Further, it is not meant to imply that sume
deiotions should not be regulaied by an agency of the Government, but simply not by
the NIH. For example, she stated, a deiotion in a pathogen which would be contemplated
for release into the environment would certainly fall under the regulatory purview of
the Environmental Protection Agency.

Dr. Roberts stated be agreed with the proposal as a cautious step forward in relieving
unnecessary regulstion, in that he felt these types of organisms occur nsturally and
could be made by traditional genetic means other than recombinant DNA technology
snd thereby do not nead to be cavered by the Guidelines.

Dr. Sharples stated that for several ressons she disagreod with the proposal by Dr.
Gouesman. She stated she did not believe it was possible to make an g priori judgment
that a deletion or rearrangement would not result in a negstive environmental effect.
She further stated that for sny kind of genetic modification it is important to
understand how the modification will alter the behavior and refstionship of the
organism in the eavironment. To find outif and how a delelion or rearrangement is
transisted into an environmental change, you:have to go and look for the answer. The
sasver does not present itself merely from knowing that all you have done isdeleted s
tiny bit of DNA from an organism's genome; rather, getting the answer requires that
some vork be done and that some scrutiny be applied. As an example, she cited the
RAC's deliberations on the ice-minus bacterium where the remaval of a gene for
production of an ice-nuciesting protein led to a shift in the relationship of the
bacterium with the ambjent environment. Although the change in the relationship in
this instance is not very likely to result in further negative effects, it cannot be denied
that s change in the organism's role and behsvior did occur because of the removal of
singie gene.

Dr. Sharples also cited other work on the relationshp between genes and virulence in
Agrobacterium tumefgciens. It was found that in grape vines resistance (o
Agrobacterium ipfection isthe result of a hypersensitivity response by the plant to
a bacterisl gene. When this gene is deleted from the bacterium, the plant no longer
resists the infection and this results in tumors in the vines associated with crown gall
disease. This genelically determined shift in the host range of the bacterium could not
have been predicted; it had to be looked for and established by examining the specifics
of the situation. We know from theso examples that single gone deletions, however
minor the genetic change they entail, can traaslate into changes in environmental
relationships and you will not find out what those changes are snd whether they are
harmful or not until you look for them.

Dr. Sharples said she believed that RAC should continue its oversight oF organisms for
environmental release ss is now required regardless of the nature of the genetic
change they have undergone to ensure that investigators who propose field tests in
fact have considered the potential for the genetic change they have made to (ransiate
into significant environmental differences.

Dr. Sharples said the RAC was not burdened by its present workload in oversight of
environmental release experiments. She pointed out that RAC hss not recently
received any proposals 1o conduct field tests and that the “Points 1o Consider” for
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environmentsl refeass has never been used. She stated further her concern that this
proposed amendmont would give a false impression that these organisms do not need
review by any group and that the amendment could also lead other sgencies to adopt &
similar attitude.

Finally, Dr. Sharples stated she vieved the proposed amendment as an extension of Dr.
Gottesman's view of what constitutes “recombinant DNA", & view which is based on
product rather than process. She stated that she felt this may be contrary to the
purpase of RAC which exists not to regulate products but to ensure that recombinant
DNA research is conducted safely. If the research leading to production of particular
organisms involves the use of recombinaat DNA techniques, then Dr. Sharples believed
RAC should have jurisdiction over that research. If field testing of that organism is
part of the research program then the RAC's oversight should extend to the field
testing. Amending the Guidelines in accordance with Dr. Gottesman's proposal may lead
environmental intervenors to initiate further litigation.

Dr. Vidaver said that she agreed with Dr. Gottesman's propossl. She concurred with Dr.
Sharples that the purpose of the RAC is to review a process. However, she added, she
does not feel this preciudes the RAC from reviewing the product. Any deletion or
rearrangement can have an eoffect. But in the ice-minus and Agrobacterivm
tumefacions cases, there are already comparshle conditions in nature. She did not
feel it necessary for the RAC (o review deletions or rearrangements since perhaps 99
percent of thess cases would not be of interest to the RAC and the probsbility of such
of ganisms having an adverse effect on the environmen! was minimal.

Dr. Johnson agreed strongly with Dr. Sharples that RAC should continue scientific
oversight; however the Guidelines should be modified when it makes sense to do so. He
stated that EPA would still be have to be notified of and/or review any deliberate release
e;porimenls and that therefore any such experiment would still be regulated in terms
of product.

Dr. Gottesman then made the following motion:

“That the RAC accept the proposal to amend Section
I11-A-2 of the Guidelines to read:

‘Deliberate release into the environment of any organism
containing recombinant DNA, except:

a Certain plants as described in Appendix L.
b. Deletion derivatives not otherwise covered by these
Guidelines.

‘c. Organisms covered in exemption III-D-2.*"
Aflter Dr. Johnson seconded the motion, the Chair called for further discussion.

Dr. Gottesman replied to Dr. Sharples with the statement that she felt that RAC's looking
at the recombinant DNA process was appropriate. However it is important that the RAC
does not give the impression that an experiment is necessarily "special” just because
recombinant DNA was used. RAC will lose scientific credibility if it maintaing “that
because recombinant DNA was passed magically over an organism that it does
something special to it." She uanderlined the fact that deletions and rearrangements
take place in nature, and just because recombinant DNA techniques are used to elicit
these same genetic changes, RAC should not be reviewing them ss vnique and special
cases.

Dr. Gottesman said she vas pleased that other government agencies will be reviewing
those organisms which need to be looked at for environmental effects. However, on the
other hand, she hoped that they won't review them in extra detail just because
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recombinant DNA was used to make them.

Dr. Korwek noled that the current Guidelines siate that if a deliberste release
experiment is submilted for review to another Federal agency, then the NIH Office of
Recombinant DNA Aclivities may, “determine that such review serves the same
purpose, snd based on that determination, notify the submitter that no RAC review will
take place, no NIH approvsl is necessary, and the experiment may proceed upon
approval from the other Federsal sgeacy”; for such experiments, adoption of the
Goltesman proposal could be viewed a3 RAC only giving up the right of first review. He
asked if RAC still wanted to review those experiments that would not got review by
saother agency.

Dr. Coben cited the example of using s chemical agent to make a deielion in &
microorganism and asked what EPA constraints a researcher would be under to field
test such an organism.

Dr. Elizabeth Milewski of the Environmental Protection Agency stated that EPA’s policy
is to look at alf biotechnology products that are microorganisms which fall under the
EPA's toxics and pesticide statutes. Because these statules are product-oriented, the EPA
would reviev organisms generated by chemical mutation, UV-irradiation, ceil fusion,
or biotechnology, including recombinant DNA. Under the loxics statutes, the EPA only
covers research that is subsidized by industry, but under the pesticide statutes coverage
is broader because EPA looks for the effects an organism would have on the
environment and has little interest in the way the organism was generated. The
hypothetical research as propounded by Dr. Cohen would have to get appraval for
small-scale field testing if it fell under the Federal Insecticide, Fungicide and
Rodenticide Act, whether the investigator utilized recombinant DNA, chemicsl
mutagenesis, or UV-mutagenesis to produce the test organism.

Dr. Roberts said that he felt RAC's altention should be saved for organisms which were
developed using recombinant DNA that were unique and not simply engineered copies
of organisms that could be found in nature. Dr. Clowes agreed.

Dr. Gottesman stated she felt that RAC should not continue jurisdiction aver the types of
organisms that would be removed from coverage by the Guidelines under her proposal
because the same organisms could be produced using traditional genetic techniques
and that merely the use of recombinant DNA technology to produce them does not make
them unique.

Dr. Rapp agreed with Dr. Gottesman that the use of recombinant DNA techniques to
engineer an organism that exists in nsture does not make it unique. However ho seid
the RAC was created to generate public confidence and he was concerned sabout
"whittling away” the types of experiments cavered by the Guidelines.

Dr. Shacrples said that in the meeting of the Working Group on Definitions it became
apparent that geneticists were using the term “rearrangement” to include duplications
and thersfore if the RAC supported the proposed amendment that this would mean it
would not review organisms that are used lo double, triple, quadruple or possibly
increase by 100 times the production of a given protein and that this does not limit
itself to moving one gene or changing the position of one gene relative to another, but
also increasing the production of gene product.

Dr. Miller of the Food snd Drug Administration stated he feit the RAC was to be
sommended for its tradition of timely and appropriate modifications to the Guidelines
and that such actions have made RAC s beachmark for other groups and for regulation
sround the world. He cited the example of the evolution of the Guidelines in regard to
most [arge-scale uses of recombinant organisms where cloning has been done in 7.
subtilis, Sacclharomyces or F. colf, which has streamlined both research and
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commercial applications of this technology.

Dr. Miller stated he supported the propond mndmnl. which coatinues this tradition.
He said just because the RAC vould exempt-Soltething from oversight does not by any
mesns mean that sll other Federal mnciu would do the same. The FDA, he stated, has
an extremely extensive and tight net of what is overseen and regulsted. The ice-minus
Pseudomonas syringae which, under this proposal, would be exempt [rom oversight
by RAChas been subjected to very substantial regulation outside the NIH. Recombinant
DNA manipulated live attenusted vaccines would continue to be tresated by the FDA the
same way as (hose that are conventionally msaipulated. USDA will do the same for
animal vaccines. He added that his colleagues in the Europesn Commission snd in
Japan who are involved in Governmental regulation were plessed to learn of this
conservalive, but important, step forward being considered by the RAC.

Dr. Pramer stated bis support for the proposed amendment adding thet if the RAC/NIH
redefines recombinant DNA molscules in the way recommended by the Working Group
on Definitions that it will, by that action, remove from ils purview Lthe very
experiments under discussion in this proposal.

Dr. Davis said the definition of the recombinant DNA process should be used o delineats
classes of unique and potentially dangerous-products. He agreed with Dr. Gottesman
that the RAC's scientific credibility was very imporiant and st preseni was very high
and should remain so. He stated that if RAC did not "continue to exhibit the ﬂatlblllty to
whittie away those things that are so obviously harmiess we will tose that credibility.”

Dr. Davis then questioned Dr. Sharples concerning her example of the
Agrobacterium that has become more virulent as s result of the deletion of a
particular gene. He said that in the medical field, which he kaows much belter than
the plant field, that virulence snd ability to produce epidemics are two different
concepts and it's perfectly easy to isolats & variant of the diphtheria bacillus that
produces several times as much toxin as the ones that are normally encountsred, but
they do nol spread in nature. Their oversil ability to survive is impsired, even though
in an animal test they might be extremely virulent. He asked if there is any evidence
that this Agrobacterivmorganism that has had & deletion that mskes it more virulent
has also gained an ability to spread.

Dr. Sha.rplas replied that the only way to answer that question was to requm an
mvesugamr to go and do an experiment Lo find out. Dr. Davis quest.ioned “But it is not
found in nature?,” and Dr. Sharples replied, "That's right.”

Dr. Cohen inquired as to the use of the word “orgenisms” as opposed o
"microorganisms‘ in the proposed amendment. Dr. Gottesman explained that the
proposal is general in nsture. At the moment, investigstors are easily able to make
deletions in microorganisms, viruses, and plasmids. For rearrangement where the word
“organisms” appears, it specifically refers only to non-chromosomal or viral sources S
of DNA and does not cover av?z microorganism chromosomal DNA.

Mr. Elliott Norse, Director of Public Affairs for the Ecological Society of America, stated
that there sesms (o be some disagreoment about whether deletions and rearrangements
were environmentally significant or not. It was his understanding that Dr. Davis felt
they were trivisl and that Dr. Gottesman felt that they may not be trivial but that this
was irrelevant to the question at hand. Mr. Norse stated he believes they are not
trivial; quantitative changes in the charscteristics of organisms can affect their
impacts on ecological systems and what was being discussed were things that have the
potential to produce quantitative changes.

Mr. Norse said he agreesd with Dr. Miller in one sense, and that is that what RAC does is
very important in setling precedents for what other organizstions do in this field. He
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voiced concern that if RAC makes this decision, there will be pressure for other
sgencies to follow along. He stated that relaxation of the Guidelines in the case of
laboratory experiments was “empirical,” in that as it was discovered problems did not
exist, the Guidelines were relaxed. However, he said that we haven't had those
precedents as far as eavironmental releasss of organisms, particularly
microorganisms, sre concerned. Until we get such a body of information it is
premature (0 make the kind of proposal that Dr. Gottesman is making now, which may
be entirely appropriate a year or two from now.

Dr. Pirone said there is no question that genetic changes can result in changes in host
range and pathogenicity, but that is not the issue. He stated he supported Dr.
Gottesman's proposal as an eminently logical and scientifically sound approach because
it will exempt events that can and do occur natursily. If Dr. Gottesman's proposal were
rejected, an "absurd logical” conclusion could be that we should go out into the
environment and collect & wide range of ansturslly occurring biotypes of organisms
and determine whether they have adverse effects on the environment and then
altempt to ban them from nature.

Dr. Sharples stated that she did not beliove that rejecting Dr. Goltesman's proposal
would undermine the RAC's scientific credibility since these were the very Guidelines
that contributed to the RAC's scientific credibility. She said that the RAC should also be
concerned about its credibility with the lay public, and the public's perception of
whether this technology is being dealt with safely and responsibly. She was concerned
that if this proposal is accepted, then certain research applications will go without any
review by any agency, and that would not be appropriste.

Mr. Mitchell mentioned s leiter from De. John Moore of the EPA (tab 1281). This letter
states that EPA is forming s Biotechnofogy Science Advisory Committee (BSAC), and
requests that the RAC "consider posiponing making a recommendation to the Director
of the NIH concerning changes in the NIH Guidelines which would affect oversight of
deliberate releases of microorganisms to the eavironment,” and that “the RAC and the
BSAC coordinate their efforts on the very difficult technical problems in the area of
environmental release.”

Dr. Gottesman stated that the concerns of the EPA were somewhat different from those
of the RAC; what the RAC does, does not preciude EPA from deing what they want and
that it is important that RAC vote on the proposal. She reminded the RAC that it is & body
which is advisory to the Director of NIH and that any recommendsations made by the
RAC on this proposal would be just that and would not constitute final action. She said
that the amendment does not state that deletions have no effects on organisms and that
therefore no one needs to review them, but is simply saying that the NIH Guidelines
should not make a special case of deliberate release into the environment of organisms
which contain deletions merely because these deletions were accamplished by means of
recombinant DNA technology.

Dr. Johnson agreed with Dr. Gottesman and stated that the RAC is sdvisory to the
Director of NIH and that it is his prerogative then to coordinate with the EPA and that
therefore the RAC should proceed to make a recommendation to the Director without
avaiting sny direction from the EPA. Dr. Clowes agreed that the RAC should take &
position concerning this amendment so that other committees can have the sdvantage
of knowing the RAC's arguments and the outcome of its deliberations.

Dr. Neiman stated that the deletion of the long srm of chromosome 6 of man, which
occurs naturally, is associsted with the activation of an oncogene which results in a
high risk of T-cell lymphomas in individuals who inherit this trait. He asked Dr.
Gottesman if & clinical experiment containing such a deletion would no longer be
reviewed by the RAC under the proposed amendment. She explained that the proposal
covers release into the environment only, and does not in any way change the
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Guidelines in regard to recombinant DNA or DNA made from recombinant DNA used in
human gene therapy.

Dr. Davis stated that, although he felt coordination with the EPA was desirable, RAC
should act now. The Director of NIH could represent the RAC's position to the
Biotechnology Science Coordinating Committee (BSCC). Dr. Pramer made Lhe suggestion
that perhaps some memhers of Lthe EPA BSAC could be invited to participate in future
meetings of RAC working groups.

Dr. Walters then stated, to avoid possible misinterpretation on the part of investigators
who may look at Section III-A-2 of the Guidelines and think no other sagency is
concerned about deliberate release, that a footnote be added to this section stating that
investigators considering deliberate release should consult the applicable sections of
EPA regulations or specific statutes that govera EPA,

Dr. McGarrity questioned Dr. Moore's request for the RAC to postpone a recommendation
on this issue. He said on both the RAC Working Group on Environmental Release and
also the Working Group on Definitions, that for over two and one-half years, there had
been very active participation of other federal agencies including USDA, EPA, and FDA.

Dr. Davis asked if there had been say request for a joint meeting between the RAC and
the EPA BSAC, to which Mr. Mitchell replied that the BSAC as of this date stifl does not
exist.

In reply to a question from Dr. Sharples as to why the RAC Working Group on Release
into the Environment had nolt been asked to evaluate Dr. Gottesman's proposed
amendment, Dr. Talbot explgined Lhat s working group is often called together when
there is a proposal to develop, whereas in this case Dr. Gottesman had afready developed
the proposal and it was thea published in the Federal Register for everyone to
comment on it. Dr. Goulesman also noted that there is s great deal of overlap of
membership between the Working Group on Release into the Environment and the
Working Group on Definitions and that the latter did discuss the proposal. Dr. Sharples
responded that a few key members of the Working Group on Release into the
Environment had not been included in the Working Group on Definitions and she
would like to see the Working Group on Releass into the Environment called back to
participate in this decision.

Dr. Sue Tolin of the USDA urged the RAC to consider the proposal as a scientific issue
without reference to what other agencies are doing. Dr. Milewski of EPA agreed and
said that RAC's function is to make recommendations to Dr. ¥yngaarden who sits on the
BSCC where coordination can and should accur.

Dr. Musgrave called the question and Mr. Mitchell reviewed the wording of the
proposed amendment. Dr. Gottesman suggested that sections b and ¢ of her proposal
could be voled on separstely and that Dr. Walters' suggestion of a footnote could be
included as a "friendly amendment”.

Dr. Cohen then asked for a point of information concerning work with deletion
mutants in the lshoratory without the intention of releass into the enviranment. Dr.
Goutesman and Dr. Talbot noted that these types of experiments were already exempl
under the current Guidelines.

Dr. Pirone questioned the footnote proposed by Dr. Walters, and said it sounds like RAC
is "ducking out on” rather than resolving Lhe issue. Dr. Goltesman dropped Lhe idea of
including Dr. Walter's footnote in her motion.

There being no other discussion on the motion, Mr. Mitchell put the motion, in its
original form, as duly moved and seconded to a vote. The motion was carried with a vote

16



of 16 in favor, 2 opposed and 2 abstentions.

Mr. Mitcheil noted that an officisl photograph of the RAC would be taken. The retiring
members of RAC who were in autlendance were then presented Certificates of
Appreciation signed by the Secretary of Health sand Human Services for Lheir service to
the RAC, the National Institutes of Health, the Public Health Service, the Department of
Health and Human Services and the nation. Those in altendance were Dr. McGonigle,
Dr. Ciowes and Dr. Gottesman. Those not in sttendance, Dr. Mills and Dr. Joklik, wvere
acknowledged as well and their certificates will be sent to them. Mr. Milchell, in
presenting the certificates, acknowledged the individual part each member had played
and he thanked them for their many hours of hard work and the contributions Lhat
each hsd made (o the reputation of the RAC. He stated that, despite retiring, the current
members of RAC will continue to serve until such time as & replacement is appointed.

. PROPOSAL TO ADD BACILLUS SPHAERICUS TO APPENDIX C-V

Dr. Clowes presented the proposal (tabs 1263 and 1269/11), which was a request by Dr.
William Burke, Jr., Associate Professor of Microbiology at Arizona State University,
that:

“Bacillus sphaoricus be added to the list of Gram positive
bacteria described in Appendix C-V of the May 7, 1986
Guidelines which states that, 'Recombinant DNA molecules
derived entirely from extrachromosomal efements of the
organisms listed below (includding shuttle vectors constructed
from vectors described in Appendix C), propagated and
maintained in the organisms listed below are exempt from

the Guidelines.'

Dr. Clowes stated that Dr. Burke is working with Bsci//us sphaericus of vhich there
are & number of species that are pathogenic for mosquito larvae. Previously, in
January, 1986, the RAC reviewed a recommendation from a working group considering
a request from Dr. Richard Novick to extend the numbers of microorganisms exempted
from the Guidelines based on the fact that they readily exchange genetic material. This
resulted in addition to the Guidelines of Appendix C-V, entitied "Extrachromosomal
Elements of Gram Positive Organisms.” The list in Appendix C-V includes many
Bacillus species.

Dr. Clowes stated that Dr. Burke would like to have Bacillus sphsericus added o
Appendix C-V and Dr. Burke provided much positive evidence to show that this
organism does have plasmids which can freely transfer to other organizsms in
Appendix C-V including Bacilivs subtilisand Bacillus licheniformis. Dr. Burke
has cited experiments in which he has transferred, using protoplast transformation,
broad host-range plasmids from Sisphy/ococcus aureys o B. sphaericus and has
shown they are quite stable. Dr. Burke has also shown by co-cultivation he can
transfer and maintain a broad host-range plasmid from Streptomyces facaelis into
B sphaericus.

Thus, Dr. Clowes stated, Dr. Burke has demonstrated the facl that 5. sphaericus would
be an appropriate addition to Appendix C-V and that he was fully in favor of such s
recommendation.

Both Dr.Cohen and Dr. Davis agreed with Dr. Clowes thal the presentation was thorough
and well presented and neither could disagree in any way with Dr. Clowes'
recommendation.

Mr. Mitchell then asked for anyone in opposition to such a proposal, and seeing no
opposition called for Dr. Clowes to make a formal motion to add Becillus sphaericus
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o Appendix C-V of the Guidelines.

Dr. Clowes moved the addition of Bacilius sphaericus (o become & part of Appendix
C-V of the Guidelines and the motion was duly seconded by Dr. Cohen.

Mr. Mitchell called for discussion on the motion and hearing none put the motion Lo 8
vote. The result of the voting was an approval of the motion by & unanimous vote of 19
in favor, none opposed, and no abstentions.

PROPOSED AMENDMENT OF SECTION I11-A-4

Dr. Walters presented the proposed amendment (tabs 1261/1, 1263, 1270, 1271) as
requested to be on the agenda by the Committee for Responsible Genetics (CRG) in o
letter dated March 26, 1986 (tab 1263). This statement was duly published in the Federal
Register of June 23, 1986 (tab 1261) and proposes text be added at the ead of Section
III-A-4 of the Guidelines as follows:

"The RAC will not review and the NIH will not approve
any human genelic therapy:

“1. that is not aimed solely st the relief of a life-threatening
or severely disabling condition; or

"2. that could alter germ line ceils.
"Furthermore, the RAC will not review and the NIH will

not approve any in vitro recombinant DNA experiments
that alter human germ line cells or early human embryos.”

Dr. Walters then briefly outlined the rationale presented with the proposal which was
divided into four parts.

Dr. Walters said that here the authors argue that human trisls of genelic therapy
should await results of successful animal tests and that in the case of successful clinical
treatment for some human disorders the research community will seek an expanded use
of gene therapy beyond the initial range of cases where gene therapy has support of
social consensus. And finally, the authors are urging RAC to establish in advance
boundaries for "restricted zones of application of human somatic cell gene therapy.”

Enhancement Therapies

Dr. Walters explained that the authors argue that use of somatic cell gene therapy to
change such cheracteristics as height or skin tone would raise profound ethical
problems.

Genetic Ti for the P iog of Di

Dr. Walters presented the authors' view that it could be possible that employers may
require an employee atl some future time fo undergo gene therapy for eavironmentally
induced disease, rather than the employer removing the toxic disease-causing material
from the workplace; limiting gene therapy to reliefl of life-threatening or severely
disabling conditions would exclude such improper actions by employers.

Genetic Manipulation of the Gorm Li

Dr. Walters pointed out the authors argue that genetic additions or deletions in the
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sperm, egg, or zygotle would be tantamount to experimentation on future generstions
and would also set a direct path to programs of eugenics.

Dr. Walters said the proposed amendment had been referred to the RAC Human Gene
Therapy Subcommittes for consideration st its mesting of August 8, 1986. The results of
lhe meeung can be found o tab 1271 entitled, Recommondstion o0 RAC Regarding
0 r : netics. The subcommittee recommendation,
explmned Dr. Wnlters, was um the RAC not add new restrictions to Section I1-A-4 of
the Guidelines.

The Human Gene Therapy Subcommittee agreed Lthat gene Ltherapy should be attempted
only for life-threatening or severely disabling conditions, but believed that this is
already covered in the "Points to Consider in the Design and Submission of Human
Somatic-Cell Gene Therapy Protocols.” The entire thrust of Psrt I-A of the "Points W
Consider,” which deals with objectives and rationale of gene therapy protocols, is to ask
about the seriousness of the disease and the avaifability of alternative therapies.

The subcommittee agreed that only somatic cell approaches to gene therapy should be
considered at the present time. [ndeed the tille of the "Points to Consider” includes the
phrase "somatic-cell gene therapy.” However, the subcommitiee was reluctant to
speculste about what other spproaches to -gene therapy might become technically
fessible in the future or to express a blanket disapproval of passible altarnative
approaches. Dr. Walters stated that the phrase, “At present,” in paragraph 7 of the
"Points to Consider” is meant to convey that current policy is not to entertain proposals
tf‘ﬁr germ line therapy, but a willingness o consider new evidence if it emerges in the
ture.

Dr. Walters stated the subcommittee questioned the wording of the CRG's propased
Guideline change to exclude human genstic therapy “that could alter germ line cells.”
in that this would seem to rule out hypothetical unintended side effects on sperm or egg
cells of a seriously ill pstient, despile somatic-cell gene therapy being the only
reasonable treaimenl for that patient. Dr. Walters underlined that unintended side
effects on reproductive cells are currently accepted in cases where the patient
consents Lo having toxic chemotherapy or radiation therapy directed at certain parts of
the body and stated that the subcommittee felt it was unwarranted to set up a dilferent
standard for possible unintended side effects to apply to human somatic-cell gene
therapy. Dr. Walters added that the “Points to Consider” document does ask investigators
to specifically look for germ line effects in laboratory studies on animsls (pg. 13 of
Points to Consider).

Regarding in vitre experiments with sperm or egg cells, Dr. Walters noted that this
concerns haploid cells only-separate sperm or egg cells-because if the two have gotien
together and fertilization has occurred it falls under the next point concerning early
bhuman embryos. He pointed out that the subcommiltee simply disagreed with the
proposed exclusion of ip vilro experiments that alter haploid human sperm or egg cells
by means of recombinant DNA techpiques. Such experiments are already covered in
the Guidelines under Section III-C. The subcommillee was concerned that such a
prohibition would impede potentially valuahle research on haploid cells.

Dr. Walters then stated that the final type of experiment covered in the CRG's proposed
Guideline change involves jn yitro recombinant DNA experiments with early human
embryos. Such experimeats, if ever proposed, would be governed by Department of
Health and Human Services regulations on human jg vitro fertilization. Dr. Walters
said that st the time of the August 8th subcommittee meeting, Lthe members of the
subcommittee believed that the Heaith Research Extension Act of 193), P.L. 99-138, had
placed & 3-year morstorium on research with human embryos. A closer reading of the
statute suggests, however, that it applies only to impianted or formerly implanted
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embryos and fetuses and not to pre-implantation embryos; therefore alternative
wvording to the second seatence of point 2 on page 2 of the subcommittee
recommendstions (tab 1271) has been worked out and should read as follows:

“The subcommittee understands Lhat human germ line
cells would be covered by provisions for cells in tissue culture
in the NIH Guidelines for Resesrch Involving Recombinant DNA
Molecules, and that HHS support for research involving human
in yitro fertilization is precluded by regulation unless reviowed
by an Ethical Advisory Board which must render advice asto
the scceptability of the procedures.”

Dr. Walters explained that this language is contsined in lab 1278, which was distributed
to the members of the RAC at todsy's meeting. He further noted that this language had
been circulated on September 19 to all subcommiitee members; comments were solicited
from subcommittee members but no objections were received from any of them. Dr.
Walters further stated that oven though the subcommitiee ultimately decided not to
recommend & change in the Guidelines they believe that open discussion of these issues
in & public forum, such as the RAC, is essential to the formulation of a sound public
policy on human gene therapy. Dr. Walters added that at the appropriate moment he
would move the recommendation of the Human Gene Therapy Subcommitiee, as
amended, be accepted by the RAC. Mr. Mitchell thanked Dr. Walers and called upon Dr.
Epstein for his comments as & secondary reviewer,

Dr. Epstein stated that in general he concurred with the subcommittes’s position. One
of the major concerns he had with the CRG's requested changes was that in several
places the language was so vague that it might lead into great difficulty in
interpretation of what types of research should or should not be done. In particular he
pointed to the terms “life-threstening” and "severely disabling,” and said puiting such
words into the Guidelines would lead to interminable arguments as to what constitutes
“life-threatening” or “severely disabling” conditions. He said there is no way of
making 8 dichotomy between conditions that clearly will warrant therapy of this sort
and conditions that clearly will not warrani therapy of this sort by the use of terms
such as “life-threstening” or "severely disshling”: as times goes on, if these therapies
prove successful, we may wish to change, on a case-by-case basis, the types of
conditions that are Lreated. In the accompanying rationale from the (RG, the term
“enhancement therspies” is used, appareatly in an attempt to try to clearly
discriminate these types of approaches from those which are "life-thresatening” or
“severely dissbling”, but if one thinks about the broad range of therapeutic maneuvers
that are used medically, this kind of dichotomy is not clearly establishable and we
today, in many ways, siready use whal would fafl within the definition of
“enhancement therapies” for legitimate medical needs.

Concerning the CRG's proposed sddition to the Guidelines of the words “that could alter
germline cells,” Dr. Epstein said that "could” is & very broad and difficult word to deal
with. Dr. Epstein ssid that there may be legitimate reasons for doing ig Yvitro
experiments on sperm or egg celis and that precluding such experimentation would not
serve any useful goal and might inhibit possible work in the future that could be of
trsmendous benefit. Dr. Epstein ssid that there is an implicit sassumption in the CRG
proposal that any type of germ line therapy that one might envision in the future ison
the face of it & bad thing, and yet there may be some serious genetic disorders where
that may be s better approach than today's approaches involving prenatal diagnosis
and sbortion. Therefore, whereas he concurred with recommendstions that at the
present lime there nol be any attempts 1o alter the germ line or the geaetic
constitution of early embryos, he could not be sure that at some time in the future there
might not be a clearly beneficial reason to do so.

Mr. Mitchell called on Nachama Wilker, Executive Director of the Committee for
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Responsible Genetics. She read from a prepared statement which was distributed to the
RAC which is attached to these minutes as Attachment I1.

After Ms. Wilker's statement, Mr. Mitchell called on Dr. Stuart Newman, Dr. Newman
siated he is & molecular embryologist snd & member of the advisory board of the (RG.
He said that somatic gene therapy seomed likely to present insurmountable techaical
problems in the short-rua both with respect to achieving approprisatle gene expression
in differentiated cells and with respect to the very small number of diseases that can be
cured by transplantation of somatic tissues, genetically sangineered or otherwise.

However, he stated, genetic modification of early embryos at present is technically
feasible and he cited modifications which extend to the germ line which have been
accomplished in mice to produce double-gized mice and mice with an inherited defect of
the Type I coliagen gene. He said that if RAC rejects the CRG's proposal it is likely in
the near future to receive proposals for human applications of germ line techniques
which is both proven in animals and has much wider potential medical and commercial
applicability than somatic techaiques.

He said since even two parents with a dominant delelerious genetic defect such as
Huntington's disease can still give rise to homozygous normal offspring. germ line
therapy is nol necesssary to ensure normal offspring of the genetically diseased
psrents. However, the more likely rationasle, in Dr. Newman's opinion, for therapy on
early embryos would be the introduction of traits not charidcleristic of either parent's
genotype, for instance enhanced height.

Dr. Newman stated that, "Our experience is that any technique that is proven feasible,
not specifically prohibited by regulstion, and for which there is a commerical market
will eventually be applied and sold.” He further questioned how it is possible to judge
whether human germ line therapy is safe when the consequences may not show up
until subsequent generations. He further stated that, “disapproval of the CRG's motion
will situste future deliberstions on germ line therapy within the realm of the state of
the technique and represent dubious progress towards turning the human species into
an experimental system.”

Mr. Mitchell called on Dr. Colin Gracey. Dr. Gracey stated he is a university chaplain
and convenor of the Biogenetics Working Group of the Forum for Faith in the Future of
the Episcopal Diocese of Massachusetts, and a member of the executive council of the
Committee for Responsible Genetics. He stated that in submitting its proposed addition
to the Guidelines, the CRG was seoking a clearer and more dofinitive statement as to how
research and clinical uses of this important technology shall proceed.

Dr. Gracey said that, "there is widespread concern in our society that what can be done
directs and determines what will be done. It is & concern that technical feasibility,
rather than the counsel of human wisdom, becomes the measure for proceeding. The
potential and promise of humen gene therapy awakens this concern once again and
public confidence on this matter will be influenced by the framing of public pelicy.”

Dr. Gracey swated thai the CRG propossl would provide substantive counsel on
appropriste uses for proceeding with human gene therapy, ensuring that as it comes
into practice Lhat it does so with due caution and with sensitivity toward existing social
consensus. He stated, an initial restriclion to use in life-threatening or seriously
disabling conditions would delineate the uses of gene therapy for which there appears
& consensus to proceed. And if the (RG's proposal were accepted, it would necessitate
changes in the Guidelines st some future time before extended use could be granted, but
such future proposed changes would have the benefit of the experionce with gene
therapy experiments to date as well as provide adequate opportunity for public debate
on ANy issues at hand.
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Dr. Gracey stated that the CRG agreed with the position taken in the “Points to Consider”
as regards proposals for germ line alterations, but belioves that the “Points to Consider”
is not as strong & policy statement a5 Would be made by amending the Guidelines as
proposed. He said that the CRG proposal Uses the term “review” in the sense that the
word "entertain” is used in the “Points to Consider”, and that the intent of the proposal
is not "to circumscribe the RAC's responsibility to remain open to developments in
genetic technology and to review any and all material that comes to its attention.”

Dr. Walters stated that the RAC Human Gene Therapy Subcommittee agreed with many
of the concerns raised by the CRG. He believed that the {irst diseases anticipated to be
praposed for human gene therapy will be precisely the types the CRG has described.
The subcommittee is trying to anticipate an ares of biomedical inpovation. He gave the
credit for this forward thinking to Mr. Mitchell who asked the RAC and the
subcommittee 10 respond to the Presidential Commission Report Splicing Life which
resulted in the RAC having s "Points to Consider” resdy and waiting for the first
proposals 10 perform somatic-cell gene therapy in human beings. The scientific
community had been cooperating well and that there are no indications that any
researchers in the United States are sttempting to do anything other than the types of
research envisioned in the “Points to Consider.” Thus, there is s good public mechanism
in place for review of somatic-cell gene therapy proposals; to move beyond the current
mechanism st this time is unnscessary.

Dr. Epstein ssked for clarification from the CRG as to its proposal, “that the RAC will not
review and the NIH will not approve any jg yitro recombinant DNA experiments that
after human germ line cells or early human embryos.” He stated that in discussion at
the RAC meeting this was referrod (0 in terms of gene therapy with the implication
that these cells would be used with fertilization techniques and reimplanted. Dr.
Epstein stated there was a difference between such and experimentation on germ cells
thgmselves which are never reimplanted. He asked for clarification of this point by the
CRG.

Dr. Newman responded by stating that if the interest is in studying basic mechanisms
then there are many animal models availshie for study with pleaty of research to still
be done. Dr. Newman stated, in contrast to work with animais, “that jf the realm of
research moves into working with human material then the agends, either explicit or
hidden, will be that the uitimate purpose is to modify human germ cells for the purpose
of constructing better human beings... It seoms to us that there are many good reasons
to draw the line before doing modifications of human germ line cells because by
incromental steps it will eventually lead to enhancement therapies in the germ line
with unknowa consequences to future generations.”

Dr. Epstein then asked Dr. Newman if he felt that the only conceivable use for germ
line therapy would be for snhancement therapies rather than trestment of otherwise
untreatable genetic disorders. Dr. Newman responded that that in his opinion genetic
disorders are validly treated in people who already exist and have genetic diseass. If
you are making genetic modifications to zygotes, you are “constructing an individual
who doesn't yet exist.” If the purpose was to ensure that families that have cerisin
genotic defects would have normal children, "ordinary genetics would easure that if
appropriate selection were available.” If that's not the goal, "then the goal must be
something on the order of growth enhancement... If it is easier to enhance growth by
genetic therapy on the zygote, people will domand it, and if not prohibited by statute or
by recommendation there will be & market for it and it will be done.” Dr. Epstein
pointed to the fact that at present there are quite vocal people who believe that current
methods of prenatal disgnosis and selective abortion are reprehensible.

Dr. Walters added that the Human Gene Therapy Subcommitiee has attempted to keep
abreast of laboratory science resulls that msay be pertinent to human gene therapy or
other kinds of human genetic alterations, with siate-of-the-art leclures from experis in
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the fieid, and thst although transgenic laboratory studies are taking piace in animals,
there is no indication that any investigator is considering applying this technique to
human beings.

Mr. Mitchell pointed out that at the January, 1986, mesting the RAC devoled the entire
afterpoon (o three noted experts, Drs. Martin, Miller, and Parkman, who set forth the
general science periaining o this sres of activily and that it was all directed towards
severe genelic diseases. Funher as rehalmm public education concerning such
experimentation, the NJH Recomb X itin pubiished & substantial
portion of those remarks in xho current iaaue in an affan 10 stimuiste discussion and
knowledge in this area.

Dr. Walters moved "That the RAC approve the recommendstions of the Human Gene
Therapy Subcommittee, as set forth in tab 1271, with the amendment given in tab (2787
The motion was seconded by Dr. Johnson .

Dr. Davis commended Ms. Wilker for what he perceived to be & major shift in position

between the original CRG submission and Ms. Vilker's statoment before the RAC. Dr.
Davis said Ms. Wiiker's use of the term “st this time" is a significant change from the

origins! CRG position which he said he had found to be "vltra-conservative, ssmowvhat

resembling perhaps that of the more extreme fundamentalist kinds of religions which

are so certain that they're right that there's no room for the kind of democratic process

of pragmatic sdjustment and shifts from time to time that we're acustomed to in our

society.” He said the issue now seemed to boil down to whether these issues should be

dealt with in the Guidelines or simply as it is st preseat in the “Points to Consider”

document.

Dr. Davis stated he agreed with Dr. Newman that it is now possible to instill genes into
animal germ cells. However, since s very high percentage of the celis so treated fail
and among those that are viable s certain percentage bave grave defects introduced in
them, no responsible medical ressarcher would want to undertake such experiments in
humans at this time.

Ms. Wilker said that CRG has brought the issue up, so that public discussion can take
place well in sdvance of the RAC receiving any such proposals, as opposed to discussing
the matter while a proposal is on the table, Mr, Mitchell said that the RAC Human Gene
Therapy Subcommittee meetings are announced weoll shead of time snd are afways open
to the public; hopefully CRG members could aitend the meotings. Ms. Wilker stated that
she spprecistes that the process is an open one, but the meetings are still somewhat
{imited because of their taking place in the Washington, DC. ares; thers may be
persons whao desire to comment who are in other parts of the country. She said, "it's not
8 comment, necessarily, that the process as it is right now is a problem. but that the
fhmm ?eed; to be expanded, and I'm not necessarily putting that in the purview of
¢ tself.”

Dr. Newman said “Dr. Davis ssid that the techniques would have to be very much better
established in mice before it would be contemplated to do germ line genetic
engineering on humans, and that seems very much to miss the point that we put
forward, which is that no matter how well established in mice these techniques
became, to do it on human beings would be to be making human beings and the human
species as & whole, because of course we'd have the progeny of genetically engineered
individuals, into an experimental system, and this is precisely what we oppose .~

Dr. Miller from the FDA stated that he believed several assertions made by the CRG were
ill-chosen or inaccurate. He stated that even if the technology were available to
autempt germ line gene therapy, that the first attempts would very unlikely be aimed at
enhancement or at sttempted insertion in dominsat genelic diseases, and rather would
more likely be an attempl to intervene in recessive genetic diseases where there were
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twa affected parenls, homorygous recessives, where the probability of producing
affected offspring would be 100 percent.

Secondly, he believed it disingenuous to suggest there is widespread consensus, before
the first human trials of a new technique. He pointed to the first clinical trials of the
Jarvik artificial heart and oral contraceptives where the safety and efficacy were
reslly unknown. He said the reason one does clinical trials is that the nuances of these
techniques in man are not known, and cannot be known, before Lhey are done, and
that this is the reason for stringent regulation by local IRBs and central oversight by
agencies such as the FDA.

Ms. Wilker responded that the reason the CRG is raising these issues st this point in
time is that they see the science on the threshhold of new development and that they
believe it is time for slow progress and for raising questions before moving ahead. She
stated that with certain technologies that we use, such as low-dose radiation, we are still
learning the risks and benefits, and that we should learn from our experience with
these technologies and look closely at emerging technologies.

Dr. Korwek stated he was generally opposed to proposals which set out prohibitory
language such as, “the RAC will not... and the NIH wilf not...” If the sim of the (RG is to
encourage open discussion, it would be rather better 1o leave the siatus quo. Further,
he felt ambiguity contained in some of the (RG proposed language further clouds the
issues of what is to be prohibited. Therefore, he was opposed to the proposal.

Hearing no further comment, Mr. Mitchell called for a vote on the motion to accept the
recommendations of the RAC Human Gene Therapy Subcommittee as set forth in tab
1271, and as amended by tab 1278. With a vote of 18 in favor, none opposed, and one
shstention, the motion was carried.

Mr. Miichell thanked the members of the Committee for Responsible Genetics and
hoped that they attend future meetings of the RAC Subcommittee on Human Gene
Therapy.

Mr. Mitchell called on Dr. Walters to discuss the proposed amended "Points to Consider
in the Design and Submission of Humaa Somstic-Cell Gene Therapy Protocols” (tabs
1262, 1272, 1273, 1276).

Dr. Walters reminded the RAC that there had been 8 commilment made to review the
"Points to Consider™ st least annually for possible revision. He stated that tab 1272
specifies four changes which were proposed by the Subcommittee at its August 8, 1986,
meeting and is followed by s draft of the document incorporating these changes. Dr.
Walters vent through each of the changes with the RAC. He stated that there had been
distributed to the RAC additional tachnical amendments which are, in part, a response
to comments of one of the subcommittee members who could not be at the August 8,
1986, meeting. These amendments are:

“Page 3, footnots 1: Revise and add RNA. 'Section 11]1-A-4 spplies
both to recombinant DNA and to DNA or RNA derived from
recombinant DNA '

"Page 4, footnote 2: Updste Federal Register reference. ‘.. .please
see the Federal Register, Volume 51, p. 23311, 1986

"Page 10, part (b). Revise list of contaminating materials.
"..eliminate any contaminsting materials (for example,
VL30 RNA, other aucleic acids, or proteins) or...
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"Page 10, part (c): Revise new point, so that it does not ask
investigators to demonstrate the absonce of something. ‘(¢)
If co-cultivation is employed, what kinds of cells are being
used for co-cultivation? What steps are being taken (and
assays used with their sensilivity) (o detect and eliminate
any contaminating materials? Specifically, what tests are
being done to assess the material to be returned to the
patient for the presence of live or killed donor cells or
other non-vector msterisls (for example, VL30 sequences)
originating from those cells?

“Page 10, part (d): Revise new point, so that it does not ask
investigators to demonstrate absence. '(d) If methods other
than those covered by a-c are used to introducs new
genetic information into target cells, what steps are being
taken 10 detect and eliminaie any contaminating materials?
What are .. ?

"Page 12, pari b, third line: Add a word for clarification. "In what
percentage of cells does expression from the added DNA
accur?”

Dr. Walters moved that the RAC accept the revised "Points to Consider” at tab 1272 with
the further technical amendments just discussed, reflecting the recommendations of
the Human Gene Therapy Subcommittee and its consultants. Dr. Epstein seconded the
motion.

Dr. Epstein noted that tab 1276 contsins £-aumber of suggestions from Dr. Howard
Temin, most of which were accepted, but one of which (page 6, line 1) was not. Dr.
Temin had pointed out that it is possibie that cells other than bone marrow cells might
be used. Dr. Epstein stated Dr. Temin's suggestion could be accomplished by eliminating
the words "bone marrow” from this sestence which curreatly reads, ".e.g. by
inserting 8 properly functioning gene into a patient’s bone marrow cells jg vitro..."

Dr. Johnson and Dr. Pirone both noted that the langusge begins with “e.g.” and is
meant only as an example. Dr. Walters stated that if there were no qualifier on the
phrase “into a patient's cells,” it could be interpreted that this new gene could go into
any ceils including possibly germ line cells or reproductive cells, whichy is not the
inteation. Dr.Epstein agreed lo drop this issue for now, but requested the next time the
subcommitiee meets, they consider changing this sentence to something like, "The
purpose of somatic-cell gene therapy is to treat an individual patient's somatic cells,”
and then add on examples if appropriate.

Dr. Rapp asked the meaning of the term "contamination” in the new text which had
been sdded as pago 10, part (d); Dr. Epstein replied it presumably meant the same as in
part (b) on the same page which had been previously defined. Dr. Neiman noted that in
part (c) on the same page. the clarifying text, “(e.g.. VL30 sequences)” appears.

The motion was put 1o & vote by the Chair and was passed unanimously, by a vote of 19
to zero with no sbsteations.

Mr. Mitchell then cslled for any other business that any member desired to bring
before the committee, Dr. johnson asked sbout the committee appointed by the NIH
Director to review the Pseudorabies vaccine fiold test and wondered if the panel had
concluded their report. Dr. Talbot replied Lhat the committee had not finished their
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work but that it was anlicipsated to be concluded within the next fow weeks,

VI EUTURE MEETING DATES

Mr. Mitchell directed the committee’s sttesition to tab 1273, a listing of future meeting
dates, and reminded the members that the next two meetings of the RAC would take
place on February 2, 1987 and june 13, 1987.

Mr. Mitchell noted that the Institute of Medicine is planning s symposium on human
gene therapy in Washiagton, DC. on October 13-16, 1986, and noted Dr. Walters is
playing & key role in the program.

1Z. ADJOURNMENT
Mr. Mitchell called for any other sanouncements or business to come before the
committes, and hearing none asked for & motion to adjourn, The motion was made by
Dr. Davis, seconded by Dr. Cohen, and after duly voting on the motion Mr. Mitchell
deciared the meeting adjourned.
William J. Gartjand, Jr..PhD.
Executive Sscretary
I hereby certify that, to the best of my
knowledge, the foregoing Minutes and
Altachmenpts are accurate and complete.
Date:

Robert E. Mitchell, LL.B.
Chair
Recombinant DNA Advisory Committee
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Appendtx a-IH—Specxfuwﬂ ’
L. Scope of the Guidelines
{-A—Purpose

The purpose of these Guidelines is to
specify practices for constructing and
handling (i} recombinant DNA
molecules and (ii] organisms and viruses
containing recombinant DNA melecules.

I-B—Definition of Recombinant DNA
Molecules

In the context of these Guidelines,
recombinant DNA molecules are defined
as either (i) molecules which are
constructed outside living cella by
joining natural or synthetic DNA
segraents to DNA molecules that can
replicate in & living cell, or (i) DNA
molecules that result from the
replication of those described in (i)
above,

Synthetic DNA segments likely to
yield a potentially harmful
polynucleotide or polypeptide (e.g., &
toxin or & pharmocologically active
agent) shall be considered as equivalent
to their natural DNA counterpart. If the
synthetic DNA segment is not expressed.
in vivo as a biologically active
polynucleotide or polypeptide pmduut. it
is exempt from the Guidelines.

I-C—General Applicability

The Guidelines are applicable to all
recombinant DNA research within the
Uniled States or its territories which is
conducted at or sponsored by an
institution that receives any support for
recombinant DNA regearch from the
National Institutes of Health [NIH). Thia
includes research perfarme& by NIH
directly. Rl

An individual recawlng mppm-t for
research involving recombinant DNA
must be associaled with or sponsored
by an institution that can and does
essume the responsibilities assigned in
these Guidelines.

The Guidelines are also applicable to
projects done abroad if they are
supported by NIH funds, If the host
country, however, has established sules
for the condust of regembinant DNA

projects, then a cartificate of compliance

with those rules may ha submitted to
NIH in liev of compliance with the NIH
Guidelines. The NIH reserves the right
to withhold funding if the safety
practices to be employed abroad are not
reasonably consistent with the NIH
Guidelines.

I-D—General Definitions

The following terms, which are used
throoghout the Guidelines, are defined
as follows:

[T

-2 watﬂnﬂmml Bipsafety

committea ﬂm ﬁ}m
reqmrm piem
in Secﬁon ‘

activities of NiH related to the
Guldalines, and {1i) parforming other
duties a# definsd by FC-3,

D4, ‘Recom lmm&

officer or emp!ayw NI mom
authority hes bagn tod.

i of physical
contlinmam fqﬁﬁﬁu ﬁm selection

mechanisms thn‘g? ‘

and 1aboratnry inttailaﬁom hat provide
physicai barriers whichi are -pplled in
varying degrees scedrding to the
estimated bichazard Four biosafely
levels (BL} are duu'ibed in Appendix G.

ngent
containment cond:tmns. BL1 the least
stringent,
Expeﬁmnummuﬂ DNAs by
their very natuce lend thmi\iea toa

third containment 3
lhe apph atior

d&@ {i}
the infectivity of a-vector or vehicle
{plasmid or virua} for specific hosts, or

Committee” op IBC" mg -

: 2ihe
: mcombinmt BNA; mﬂtarﬁn host cells

- &wd,eﬁgne dam b by
genatically d to decrease by
many orders of magnitude the
probability of dissemination of
recombinant DNAs outside the
laboratory. Further details on biological
containment may be found in Appendix
L

As these three means of containment
are complementary, different favels of
containment dppropriate for
experiments with different recombinants
can be established by applying various
combinations of the physical and
biological barriers atgmg with a constant
use of the standard practices. We
consider these categories of
containment separately in order that
such combinations can be conveniently
expressed in the Guidelines.

in constructing these Guidelines, it
waa necessary to define boundary
conditions for the different levals of
physical and biclegical containment &
for the classes of exparing

existing and anti t

special procedures that willallow
particulér expesiments Vo be eerried out
under different conditions than

indicated here without aﬁwﬂm risk.
Indeed, we urge that individual
investigators devise simple and more
effective containment procedures, and -
that investigatae and JBCs resommend
changes in &emu tegnmﬁt their

use.
118 Guidnlinu for Cmtmd Experiments

Part I discussas nite
involving recombinant DNA. These
experiments have been divided into four
classes:

I71-A. Experiments which require
specific RAC review and HIH and IBC
approva} before initiation of the
experiment;

If-B. Experiments which require IBC
approval before initlation of the
experiment;

111-C. Experiments which require IBC
notification at the time of initiation of
the experiment;

I11-D. Experiments which are exempt
from the procedurss of the Guidelines.

IF AN EXPERIMENT FALLS INTO
BOTH CLASSE IB-A AND QONE OF THE
OTHER CLASSES, THE RULES -
PERTAINING TO CLASS HI-A MUST
BE FOLLOWEID. i an experiment falls
intg Clans 1D and into elther Clase Hil~
B or [{I-C as well, it can be considered
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exempt from the requirements of the
Guidelines.

Changes in containment levels from
those specified here may not be
instituted without the express approval
of the Director, NIH [see Sections IV-C~
1-b-{1), IV-C~1-b-{2), and subsections}.

111-A—Experiments Thot Reguire RAC
Review and NIH and IBC Approval
Before Initiation

Experiments in this categary cannot
Le initiated without submission of
relevant information on the proposed
experiment to NIH, the publication of
the proposal in the Federal Register for
thirty days of comment, review by the
RAC, and specific approval by NI}, The
containment conditions for guch
experiments will be recommended by
RAC and set by NIH at the time of
approval. Such experiments also require
the approval of the IBC before initiation.
Specific experiments already approved
in this section and the appropriate
coniainmen! conditions are listed in
Appendices D and F. If an experiment is
similar lo those listed in Appendices D
and F, ORDA may determine
appropriate containment conditions
according to case precedents under
Section IV~C~1-b-{3)-{g).

If the experiments in this category are
submitted for review to another Federal
agency, the submitter shall notify
ORDA; ORDA may then determine that
such review serves the same purpose,
and based on that determination, notify
the submitter that no RAC review will
take place, no NIH approval is
recessary, and the experiment may
proceed upon approval from the other
Federal agency.

HI-A~1. Deliberate formation of
recombinant DNAs containing genes for
the biosynthesis of toxic molecules
lethal for vertebrates at an LD, of less
than 100 nanograms per kilogram body
weight {e.g., microbial toxins such as the
botulinum toxins, tetanus toxin,
diphtheria toxin, Shigelle dysenteriae
neurotoxin). Specific approval has been
given for the cloning in E. ¢coli K12 of
DNAs containing genes coding for the
biosynthesis of toxic molecules which
are lethal to vertebrates at 100
nanograms to 100 micrograms per
kilogram body weight, Containment
levels for these experiments are
specified in Appendix F.

111-A-2. Deliberate release into the
environment of any organism containing
recombinant DNA, except certain plants
as described in Appendix L.

J1I-A-3, Deliberate transfer of a drug
resistance trait to microoiganisms that
are not known to acquire it naturally {2},

if such acquisition could compromise the
use of the drug to control disease agents
in human or velerinary medicine or
agriculture.

I1I-A—4. Deliberate transfer of
recombinant DNA or DNA or RNA
derived from recombinant DNA into
human subjects {21]. The requirement
for RAC review should not be
considered to preempt any other
required review of experiments with
human subjects. Institulional Review
Board (IRB] review of the proposal
should be completed before submissin to
NIH.

Ilf-B—Experiments That Reguire IBC
Approval Before Injtiation

Investigators performing experiments
in this category must submit to their IBC,
prior to initiation of the experiments, &
regigtration document that contains a
description of: {i] The source(s) of DNA;
{ii] the nature of the inserted DNA
sequences; [iii} the bosis and vectors te
be used; [iv) whether a delibarate
attempt will be made to obtain
expression of a foreign gene, and, if s0,
what protein will be produced; and (v)
the containment conditions specified in
these Guidelines. This registration
document must be dated and signed by
the investigator and filed only with the
local IBC. The IBC shall review all such
proposals prior to initiation of the
experiments. Regquests for lowering of
containment for experiments in this
category will be considered by NIH {see
Section V-C-1-b-{3]].

HI-B-1—Experiments Using Human or
Animal Pathogens {Class 2, Class 3,
Class 4, or Class 5 Agents [1}} as Host-
Vector Systems

1II-B-1-a. Experiments involving the
introduction of recombinant DNA into
Class 2 agents can be carried out at BL2
containment,

I11-B-1-b. Experiments involving the
introduction of recombinant DNA into
Class 3 agents can be carried out at BL3
containment,

HH-B-1-c. Experiments involving the
introduction of recombinant DNA into
Class 4 agents can bo carried ont at BL4
containment,

III-B-1-d. Containment conditions for
experiments involving the introduction
of recombinant DNA into Class 5 agents
will be set on & case-by-case basis
following ORDA review. A U.S.
Department of Agriculture (USDA)
permit is required for work with Class 5
agents [18, 20].

H1-B-2~Experiments in Which DNA
From Human or Animal Pathogens
{Class 2, Class 3, Class 4, or Class 5
Agents [1]} is Cloned in Nonpathogenic
Prokaryotic or Lower Eukaryotic Host-
Vector Systems

[11-B-2-a. Recombinant DNA
experiments in which DNA from Class 2
or Class 3 agents [1] is transferred into
nonpathogenic prokaryotes or lower
eukaryotes may be performed under BL2
containment. Recombinant DNA
experiments in which DNA from Class 4
agents is transferred into nonpathogenic
prokaryotes or lower eukaryotes can be
performed at BL2 containment after
demonstration that only a totally and
irreversibly defective fraction of the
sgent’s genome is present in a given
recombinant. In the absence of such a
demonstration, BL4 containment should
be used. Specific lowering of
containment of BL1 for particular
experiments can be approved by the
IBC. Many experiments in this category
will be exempt from the Guidelines {see
Sections I11-D-4 and 11}-D-5).
Experiments involving the formation of
recombinant DNAs for certain genes
coding for molecules toxic for
vertebrates require RAC review and
NiIH approval {see Section [11-A-~1} or
must be carried out under NIH specified
conditions as described in Appendix F.

HI-B-2-b. Containment conditions for
experiments in which DNA from Clazs 5
agents is transferred into nonpathogenic
prokaryotes or lower eukaryotes will be
determined by ORDA following a case-
by-case review, A USDA permit is
required for work with Class 5 agents
118, 20},

II-B-3—Experiments Involving the Use
of Infectious Animal or Plant DNA or
ANA Viruses or Defective Animal or
Plont DNA or RNA Viruses in the
Presence of Helper Virus in Tissue
Culture Systems

Coution: Special care should be used
in the evaluation of containment levels
for experiments which are likely to
gither enhance the pathogenicity (e.g..
insertion of a host oncogene) or to
extend the host range [e.g.. introduction
of novel control elements} of viral
vectors under conditions which permit a
productive infection. In such cases,
serious consideration should be given to
raising the physical containment by at
least one level.

Note.—Recombinant DNA molerules or
RNA molecules derived therefrom, which
contain less than two-thirds of the genome of
any evkaryotic virus {all virus from a single
Family {17] baing considered idenlical [19]),
may be considered defective and can be used
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in the abgence of helper under the conditions
specilied in Section (11-C.

HI-B-3-¢. Experiments involving the
use of infectious Class 2 animal viruses
{1] or defective Class 2 animal viruses in
the presence of helper virus can be
performed at BL.2 containment.

IT7-B-3-b. Experiments involving the
use of infectious Class 3 animal viruses
{1] or defective Class 3 animal viruses in
the presence of helper virus can be
carried out at BL3 containment.

{li-B-3—¢. Experiments invalving the
use of inlectious Class 4 viruses [1] or
defective Class 4 viruses in the presence
of helper virus may be carried out under
Bl4 containment.

Ill-B-3-d. Experiments invelving the
use of infecticus Class 5 {1] viruses ar
defective Class 5 viruses in the presence
of helper virus will be determined on a
case-by-case basis following ORDA
review. A USDA permit is required for
work with Class 5 pathogens |18, 20].

HI-B-3-¢, Experimenls involving the
use of infectious animal or plant viruees
or defective animal or plant viruses in
the presence of helper virus not covered
by Sections Ill-B~3~a, III-B-3-b, 1[-B-
3-¢, or [(F-B-3-d may be carried out
under BL1 coptainment.

I0-B-gBecombinant DNA
Experiments Involving Whole Animals
or Plants

HI-B—¢—a, Recombinant DNA, or RNA
molecules derived therefrom, from any
source except for greater than two-
thirds of a eukaryolic viral genome may
be transferred to any non-human
vertebrate organism and propagated
under conditions of physical
containment comparable to BL1 and
appropriate to the erganism under study
[2]. It is important that the investigator
demonstrate that the fraction of the viral
genome being utilized does not jeed to
productive infection. A USDA permit is
required for work with Class 5 agents
(18, 20].

Hi-B-4-b. For all experiments
involving whole animals and plants and
not covered by Section lI~B-4-a, the
appropriate containment will be
determined by the IBC [22].

III-B-5—Experiments Involving More
Than 10 Liters of Cultuge

The appropriate containment will be
decided by the IBC. Where appropriate,
Appendix K, Physical Containment for
Large-Scule Uses of Organisms
Comtaining Recombinont DNA
Molecule s, should be used.

. can be caMe&ngggBLI containmant

II1-C. Bxperiments-Thot Require IBC
Notice Smmkmmiy With Ini tmtmn

experiments in this category, a ;
registration dooument as descrﬁaed n
Section II-B mmst be dated and signed

by the investigator and filed with the
local 1BC st the time of uutlat{na of the
experiment. The IBC shall v &lf

' L IBC ot to

For example, ‘85t
vomponents dertve from non—pathogemc
prokaryotes and nen-pathogenic lower
eukaryotes {all undar Section II-C and

CAUTION:

virus (all viruses Trof a single Farmly
[17} being considersd identical {19]) may
be propageted M’ﬁumm:!d in cells in
tissua culture usin
For such experi

each fragmant must be less than two-
thirds of 8 genome. -
{lI-D—Exempt Experiments

DNA segments froin & single
nonchromosomal or viral DNA sgurce

gmughonnurmo!the -segmaents may
eas ‘ ,

propaga '
closely releted it y

species) or wmmm:md to another
host by well physiolagical
means; alsa, those that consist entirely
of DNA from an sukaryotic host
including its chloroplasts, mitochondria,

or plasmids [but excluding viruses)
when propagated only I that host {or &
closely related strain of the same
species).

1114, Certain specified
recombinant DNA molecules that
consist entirely of DNA segments from
different species that exchange DNA by
known phystological processes though
one or more of the segmenis may be a
synthetic equivalent. A list of such
exchangers will be prepared and
periadically revised by the Direstor,
NIH, with advice of the RAC after
appropriate notice and epportunity for
public comment {see Section IV-C-1-b~
{1}-{c]}. Certain classes are exempt as of
publication of these revised Guidelines.
This list is in Appendix A. An updated
list may be obtained from the Office of
Recombinant DNA Activities, National
Institutes of Health, Building 31, Room
3B10, Betheada, Maryland 20802

D5, Other classes of vecombinant
DNA molecules—if the Director, NIH,
with advice of the RAC, after
apprapriaie notice and epportunity for
public comment, finds that they do not
present & significant rsk to health or the
environment [see Bectlon [V-C-~1-b-{1)}-
[c]]. Certain clasaes are exempt as of
publication of these ravised Guidelines.
The list is In Appendix C, An updated
list may he oblained from the Qifice of

Recombinapt PNA Activities, National
Institutes-of Health.-Building 31, Room
3B10, Bethasda, Maryland 20892,

1V. Roles and Responsibilities
IV-A—Policy -

Safety in activities invelving
recombinant DNA depends on the
individual conducting them. The
Guidelines cannot anticipate every
possible situsticn. Metivetion and good
judgment are the key essentials to
protection of health and the
environment.

Ths Guidelines are httended to help
the institution. Institutional Biosafety
Committes {IBC), Biological Safety
Officer [BSO), and Principa] Investigator
{PI) determine the safeguards that
should be implemented. These
Guidelines :511 ‘m complete or
final, since axperimenia
involviag recombinant DNA csanat be
foreseen, Therelore, it iz the
responsibility of the institution and
those associated with it lo adhere io the
intent of the Guidelines as well as to
their spacifics,

Each institution {and the IBC acting on
its behalf} is responsible for ensuring
that recombinant DNA activities comply
with the Guidelines. Genaral recognition
of institutional authority end-
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responsibility properly establishes
accountability for safe conduct of the
research at the local level.

The following roles and
responsibilities constitute an
administrative framework in which
safety is an essential and iniegral part of
research involving recombinant DNA
maolecules. Further clarifications and
interpretations of roles and
responsibilities will be issned by NIH as
necessary.

1V-B-Respansibility of the Institution

IV-B-1. General Information, Each
mnstitution conducting or sponsoring
recombinant DNA regearch covered by
these Guidelines is responsible for
ensuring that the research is carried out
in full confermity with the provisions of
the Guidelines. In order to fulfill this
responsibility, the institution shall:

IV-B-1-a. Establish and implement
policiea that provide for the safe
conduct of recombinant DNA research
and that ensure compliance with the
Guidelines. The institution as part of its
general regponsibilities for implementing
the Guidelines may establish additional
procedures as deemed necessary to
govern the institution and its
compuonents in the discharge of its
responsibilities under the Guidelines.
This may include: (i) Statements
formutated by the institution for general
implementation of the Guidelines, and
{ii} whalever additional precautionary
steps the institution may deem
appropriate,

{V-B-1-h. Estabilish an IBC that meets
the requirements sel forth in Section IV-
B-2 and carries out the functions
detailed in Section IV-B-3.

JV-B-1-¢. If the institution is engaged
in recombinant DNA research at the BL3
or BL4 containment level, appoint a
BSO, who shall be a member of the IBC
and carry out the duties specified in
Section IV-B-4,

IV-B-1-d. Require that investigators
responsible for research covered by
these Guidelines comply with the
provisions of Sectlon IV-B-56 and assist
investigators 1o do so.

{V-B-1-g, Ensure appropriate training
for the IBC chairperson and members,
the BSO, Pls, and laboratory staff
regarding the Guidelines, their
implementation, and laboratory safety.
Responsibility for training IBC members
may be carried out through the IBC
chairperson. Responsibility for training
laboratory staff may be carried out
through the PL The institation is
responsibla for seeing that the Pl has
sufficient training but may delegate this
responsibility to the 1BC.

IV-B-1-f. Determine the necessity in
connectior with each project for health

surveillance of recombinant DNA
research personnel, and conduct, if
found appropriate, 8 health surveillance
program for the project. [The
“Laboratory Safety Monograph™ (LSM])
discusses varlous possible components
of such a program—for example, records
of agenls handled, active investigation
of relevant illnesses, and the
maintenance of serial serum samples for
monitoring serologic changes that may
result from the employees’ work
experience. Certain medical conditions
may place a laboratory worker at
increased risk in any endeavor where
infectious agenls are handled. Examples
given in the LSM include
gasirointestinal disorders and treatment
with steroids, imnunesyppressive drugs,
or antibiotica, Workers with such
disorders or treatment should be
evaluated to determine whether they
should be engaged in research with
potentially hazardous organisms during
their treatment or {llness. Copies of the
LSM are available from ORDA.]

IV-B-1-g. Report within 30 days to
ORDA any significant problems with
and vielations of the Guildelines and
significant research-related sccidents
and illnesses, unless the institution
determines that the PI or IBC has done
50,

1V-B-2 Membership and Procedures
of the IBC. The institution shall
establish an IBC whose responsibilities
need not be restricted to recombinant
DNA, The committee shall meet the
following requirements:

1V-B-2~a, The IBC shall comprise no
fewer than five members so selected
that they collectively have experience
and expertise in recombinant DNA
technology and the capability to assess
the safety of recombinant DNA research
experiments and any potential risk to
public health or the environment. At
least two members shall not be
affiliated with the institution (apart from
their membership on the IBC) and shall
represent the interest of the surrounding
community with respect to health and
protection of the environment. Members
meet this requirement if, for example,
they are officiala of State or local public
health or environmental protection
agencles, members of other local
governmental bodies, or persons active
in medical, occupational health, or
environmental concemns in the
community. The BSO, mandatery when
research is being conducted at the BL3
and BL4 levels, shall be a member {see
Section [V-B-4),

IV-B-2-b, In order to ensure the
compelance necessary to review
recombinant DNA activities, it is
recommended that: {i) The IBC include
persons with expertise in recombinant

DNA technology, biological safety, and
physical containment; {ii) the IBC
include, or have available as
consultants, persons knowledgeable in
institutional commitments and policies,
applicable law, standards of
professional conduct and practice,
community attitudes, and the
environment; and (iii) al least one
member be from the laboratary
technical staff.

1V-B~2-¢, The institution shall
identify the committee members by
name in a report to ORDA and shall
include relevant background
information on each member in such
form and at such times as QRDA mavy
reguire.

IVoB-2-d. No member of an [BC may
he involved {except to provide
information requested by the IBC} in the
review or approval of a project in which
he or she has been or expects to be
engaged or has a direct finansial
inferest.

fV.B-2-p, The institution, who is
wWtimately responsible for the
effecliveness of the 1BC, may establish
procedures that the IBC will Iollow in its
initial and continuing review of
upp]lcalmns, proposals, and activities.
(IBC review procedures are apmtfwd HH
Section IV-B-3-a.}

JV-B-2-f. Institutions are encouraged
to open 1BC meetings to public
whenever possible, consistent with
proteclion of privacy and proprietary
interesis.

1V-B-2-g, Upon request, the
institution shall make available to the
public all minutes of IBC meetings and
any documents submitted to or received
from funding agencies which the latier
are required to make available to the
public. If comments are made by
members of the public on IBC actions,
the institution shall forward to NIH both
the commenta and the ICH's response.

1V-B-3. Functions of the IBC. On
behalf of the institution, the IBC is
responsible for:

{V-B-3-a. Reviewing for complisnce
with the NIH Guidelines recombinant
DNA research as specified in Part 11}
conducted at or sponsored by the
institution, and epproving those
research projects that it finds are in
conformity with the Guidelines. This
review shall include:

IV-B-3-a-{1). An independent
assessment of the containment levels
required by these Guidelines for the
proposed research, and

IVB-3~a-{2). An assessment of the
fecilities, procedures, and practices, an.
of the training and expertise of
recombinant DNA personnel.
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1V-B-3-b. Nolifying the Pl of the
results of their review.

IV-B-3-c. Lowering containment
ievels for certain experiments as
specified in Sections I-B-2.

1V-B-3-d. Setting containment levels
as gpecified in Section Ill-B~4-b and I1I-
B-5.

FV-B-3-e. Reviewing periodigally... -
recombinant DNA research being
conducted at the institution to ensure
that the requirements of the Guidelines
are being fulfilled.

Iv-B-3~-f. Adopting emergency plans
covering accidental spills and personnel
coniamination resulting from such
research.

Note.—Basic elements in developing
specific procedures for dealing with major. .
apills of potemmﬂy hazardous materialadn
the leboratory are detailed in the LSM. -
Included are ff ation and references on
decontamination and #térgency plans. The
NIH and the Centers for Disesse Control are
available W provide consultation and direct
assistance, il necessary, as posted in the
LSM. The institution shall cooperate with the
State and local public health departments
reporting any significant research-related
illness or accident that appears tobe a
hazard to the public health,

1V-B-3-g. Reporting within 30 days to N

the appropriate im;tntuﬁnnal official end
to ORDA &ny significant problems with
or vioclations of the Guidelines and any
significant research-related accidents or
illnesses unless the IBC determines that
the Pt has done g0,

{V-B-3-h. The IBC may not authorize
initiation of experimen!s not explicitly
covered by the Guidelines until NIH
{with the advice of the RAC when
required) establishes the containment
requirement.

IV-B-3-i, such other
functions as may he delegated to the
IBC under Section IV-B-1.

1V-B-4. Biological Safety Officer. The
institution shall uppoint a BSO if it
engapes in recomglnant DNA research
at the BL3 or BL4 containment level. The
officer ghall be a member of the IBC,
and his or her duties sha!l lnclude {but
need not be limited to) :

TV-B—¢=0, Enui
inspections that Iabcratcry standards
are rigorously folluwed:

IV-Btb. to the IBC and
the institution all significant problems
with and violations of the Guidelines
and all significant research-related
accidents and illnesses of which the
BSO becomes aware wiless the BSO
determines that the P] has done so;

1V-B¢-¢. Pevelgping emargency:
plans for dealing with accidental spills
and personnel contemination and
investigating recombinant DNA research
laboratory accidents,

IVt Frgviding-advice on
laboratory security; _

VB4, Providing tachnmal advice
to the PY and the IBC on research safaty.

procedures. 7 ek

1V-B-6, Ph—{Genaral. As-part of this

general respansibility, the P shail:
1V-B-5-a-{1]. Initiate or modify no

recombinant m m& muiring

* thereofhas beer

appeovad
and has mu&mmm of
the Guidelines; =
TV Bl 2}, mtﬁaﬂm whethar
experimanis are covered by Sectien IIl-
C and follow the appropriate -
proceduraa, .

DN
for shipping

for technical
recummmdaﬁnm_i
1V-B-5-b, Submissions by the PI to

NiH. The Pl ghall

Guidelines.
1V-B-6-¢. Submhsm by the Pl to
the IBC. The Pi shall:

IV-8-5-c~{1}. Maka the initial .
determination of the required levels of
physical and biological containment in
accordance with the Cuidelines;

I V-B-.s-a-{:?} Select appropriate -

biglogieat practices and iaboruwry
techmquel o be-used in the research:

FV-BB-0c-{3}. Submit the initial
research protocsl if covered under
Guidelines Section Hi-A, UI-B, or [-C
{end also subsequent changes—e.g.,
changes in the source of DNA or host-
vector system) to the IBC for review and
approval or disapproval; and

IV-B~B-o-{4}. Remain in
communication with the IBC theronghout

. the conduct of the project,

IV-B§-d. PI Responsiliilitieg Prior to

“ Iniliating Research. The-Pl iy

responsible for:

TVeB-5d-{1} Making available to the
laboratory staff copies of the protocols
that describe the potential bichazards
and the precautions io be taken;

1V-B-5-d-{2]. mmeting and traiping
staff in the practices and techniques
required to enmens.safoty andin the
pr%cednmfm‘mﬁtﬁ Ewtdmm
an

TVeBuF-d-{3} informing the staff of
the reasons stid peovisions for any dvi g
precantiopary nedica] practices advise.
or requested, such as veccinations or
serum coliection.

1V~B~-§-o. PI Responsibilities During
the Conduct of the Resaamﬁ The Pl s
respemsible for: :

TV-flrSer 1) w&n nfety
performance of the stelf to ensure that
the required safety oos wnd
techniques are

TV-Bima-{2) lmrutigﬂiu ‘tggBSO
reporting in writing to ORDA,
[where applicable}, and the IBC any
significant problems pertaining to the
operation and implementation of
containment practices and pro{;;dures*

1V-B-5-8-{3). Correcting work errots
and conditions thatmay result in the
release of mmum DNA materials;

1V-B-5-a-{4}, Ensuring the (ntegrity of
the physical containmant {e.g., biological
safety cabinets}-and tha biclogical
containment {e.g., purity and genotyplc
and phenotypic characteristics).

IV~-C—Responsibilities of NIH

IV(-1, Birector. The Director, NIH.
is responaibla for (1) mhlhhim the .
NIH Guidelines for Beadaréh

vlns
Recombingnt nwxm {in
ovemd%“&ekmhmm and
{iii) their final inln!putitian.

responaibilities
under the Gm that involve ORDA
and RAC, The ORDA’s responsibilities
under the Guidelines are administrative,
Advice from the RAC is primarily
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scientific and technical. In certain
circumstances, there is specific
opportunity for public comment with
published response before Fnal agtion.

IV-C-1-a1. General Responsibilities of
the Director, NIH. The responsibilities
of the director shall include the
following:

IV-C-1—a—1). Promulgating
requirements as necessary to implement
the Guidelines;

IV-C-1-a-{2]. Establishing and
maintaining the RAC to carry out the
responsibilities set forth in Section 1V~
€--2. The RAC's membership is specified
in its charter and in Section IV-C~-2;

IV-C-1-0-{3}. Establishing and
maintaining ORDA to carry out the
responsibilities defined in Section IV-C-
3

IV-C-1-b. Specific Responsibilities of
the Director, NIH, In carrying out the
responsibilities set forth in this section,
the director or a designee shall weigh
each proposed action through
appropriate analysis and consultation to
determing that it complies with the
Guidelines and presents no significant
risk to health or the environment.

IV-C-1-t-{1). Major Actions. To
execule major actions the director must
seek the advice of the RAC and provide
an opportunity for public and Federal
agency comment. Specifically, the
agenda of the RAC meeting citing the
major actions will be published in the
Federa! Register at least 30 days before
the meeling, and the director will also
publish the proposed actions in the
Federal Register for comment as least 30
days before the meeting. In addition, the
direcior's proposed decision, at his
discretion, may be published in the
Federal Register for 30 days of comment
before final action is taken. The
director’s final decision, along with
response to the comments, will be
published in the Federal Register and
the Recombinant DNA Techaical
Bulistin, The RAC and IBC chairpersons
will be notified of this decision:

IV-C-1-b-{1}-f{a). Changing
conlsinment levels for types of
experiments that are specified in the
Guidelines when a major action is
involved;

IV-C-1-b{1}-{h}. Assigning
containment levels for types of
experiments that are not explicitly
considered in the Guidelines when &
major action is involved:

IV-e1-b-{1}-{c). Promulgating and
amending a list of classes of
recombinant DNA molecules to be

. axempt from these Guidelines bacause
they consist entirely of DNA segments
from species that exchange DNA by
known physiological processes or

otherwise do not present a significant
risk to health or the environment;

TV 2-b—{1)-{d}. Permitting
experiments specified by Section HI-A
of the Guidelines;

JV-Cut-b={1)~fe}. Certifying new host-
vector systems with the exception of
minor modifications of already certified
systems {the standards and procedures
for certification are described in
Appendix I-lI-A. Minor modifications
constitute, for example, those of minimal
or no consequence to the properties
relevant to containment); and

IVC-3-b-{1}-{f}. Adopting other
changes in the Guidelines.

IV-C-1-b-{2}. Lesser Actions, To
execute lesser actions, the director must
seek the advice of the RAC. The
director's decision will be transmitted to
the RAC and IBC chairperaons and
publiched in the Recombinant DNA
Technical Bulletin:

IV-C-1-b-{2}-(a). Interpreling and
determining containment levels up(m
request by ORDA;

1V-C-1-b-(2)-(b). Changing
containment levels for experiments that
are specified in the Guidelines (see
Section 11;

IV-C-1-b-{2)-{t]. Assigning
containment levels for experiments not
explicitly considered in the Guidelines;

IV-C-1-b-{2}-{d}. Revising the
“Classification of Etiologic Agents” for
the purpose of these Guidelines [1].

1V-C~1-b-{3). Other Actions. The
director's decision will be transmittede
to the RAC and IBC chairpersons and
published in the Recombinant DNA
Technical Bulletin:

IV-C~1-b-{3}~{a)}. Interpreling the
Cuidelines for experiments to which the
Guidelines specifically assign
containment levels;

V-Cr1-b-{3)~{}). Setting conlainment
under Section I11-B-1-d and Section -
B-3-d;

IV-C-1-b-{3}-(c]. Approving minor
medifications of already certified host-
vector systems (the standards and
procedures for such modifications are
described in Appendix I-11};

IV~C-1-b-{3)-{d}. Decertifying
already certified host-vector systems;

IV-C-1-b-{3)-(e}. Adding new entries
to the list of molecules toxic for
vertebrates {see Appendix F);

TV-C-1-b-{3)-{f). Approving the
cloning of toxin genes in hogt-vector
systems other than E. colf K~12 [see
Appendix F); and

IV-C~1--b-{3}-{»}. Determining
appropriate containment conditions for
experiments according to case
precedents developed under Section IV-
C-1-b-(2)~(c).

{V-C~1-b-{4). The director shall
conduct, support, and assiat training

programs in laboratory safety for IBC
members, BSOs, Pls, and laboratory
staff,

IV-C-2. Recombinant DNA Advisory
Committee. The Recombinant DNA
Advisory Committee {RAC) is
responsible for carrying out specified
functions cited below as well as others
assigned under its charter or by the
Secretary, HHS, the Agsistant Secretary
for Health, and the Director, NIH.

The committee shall consist of 25
members including the chair, appointed
by the Secretary or hia or her designee,
at least fourteen of whom shall be
selected from authorities knowledgeable
in the fields of molecular biclogy or
recombinant DNA research or in
scientific fields other than molecular
biology or recombinan! DNA research,
and at least six of whom shall be
persons knowledgeable in applicable
law, standards of professional conduct
and practice, public attitudes, the
environment, public health, occupational
health, or related fields. Representatives
from Federal agencies shall serve as
non-voting members. Nominations for
the RAC may be submitted to the Office
of Recombinant DNA Activities,
Mational Institules of Health, Building
31, Room 3B10, Bethesda, MD 20892.

All meetings of the RAC will be
announced in the Federal Register,
including tentative agenda items, 30
days in advance of the meeting with
final agendas {if modified) available at
least 72 hours before the meeting. No
item defined as a major action under
Section IV-C-1-b-{1} may be added to
an agenda after it appears in the Feders]
Register.

The RAC shall be respoasible for
advising the Director, NIH, on the
actions listed in Section IV-C-1-b-{1}
and [V-C-1-b-{2).

IV-C-3. The Office of Recombinait
DNA Activities. The ORDA shall serve
as a focal point for information on
recombinant DNA activities and provide
advice to all within and outside NIH
including Institutions, BSOs, Pls, Federal
agencies, State and local governments
and institutions in the private sector,
The ORDA shall carry out such other
functions as may be delegated to it by
the Director, NIH, including those
authorities described in Section [V-C-1-
b-{3}. In addition, ORDA shal! be
responsible for the following:

IV-C-3-a. Reviewing and approving
IBC membership:

fV-C~3~b. Publishing in the Federa[
Register:

IV-C-3-b-{1}. Announcements of
RAC meetings and agendas at least 30
days in advance;
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Note.—If the agenda for an RAC meeting is
modified, ORDA shail make the revised
agenda available to anyope upan request st
least 72 hours in advance of the meeling,

IV-C-3-b-{2). Proposed major actions
of the type falling under Section IV-C-
1-b-(1] at Ieast 30 dayspeice to-fhe RAC
meeting at which they will e -
considered; and

IV-C-3-b-(3). The NIH director's final
decision on recommendations made by
the RAC.

V-3¢, Publishing the
Ro'gmnb;‘mml DNA Technicol Bulleting
an

TV-C-3-d. Serving av executive
secrelary of the RAC

responsible for cortifying maxinrum
containment {RlL4} ﬁdhties, inspecting
them periodically, and other
recombinant DNA facilities s deemed
neceasary.

V-D—Compliance

As a condition for NIH funding of
recombinant DNA rasesrch, institutions
must ensure that such ressarch -
conducied st or spomoved by the
institution, irrsspective of the source of
funding, shall comply with these
Guidelines. The policies on
noncompliance are ag follows:

1V-D-1. All NIH-funded
invalving recombinant DNA techniques
must comply with the NIH Guidelines.
Noncomplance may result in {i)
suspension, limitation, or terminetion of
financial assitance for sith projects
and of NIH funds for other recombinant
DNA research at the institution, or {if} a
reguirement for prior NIH approval of
any or all recombinant DNA projects at
the Institution.

V-2 All non-NIH funded projects
involving recombinant DNA techniques
conducted at or sponsored by an
institution that receives NIH funds for
projects involving such raes mhet
comply with the NIH Guidelines,
Noncompliance may result in: (i)
Sospension, limitation, or tertiination of
NIH funds for recombinant DNA
research at the institution, or (i) a
requirement for prior NIH approval of
any of all recombinant DNA projects at
the institution,

1V-D-3. information concerning
noncompliance with the Guidelines may
be brought forward by any persen. It
should be delivered'io both NIH
{ORDA) and the relevant Institution.
The jnstitution, generally through the
IBC, shall teke appropriste action, The
institution ahall forward a complete
report of the incident to ORDA,
recommending any further action,

W-Mﬁcm”’“ where m poses

accordance wih the Gridelines through
the pmcadunminnh inPaxt Vi

required by ¥
research™ {Se
wishes, any g

NIH* :mmm
request lmmm-ﬂﬂ of the
g:C'a resy ol

Bas:amém%ﬂ u.s.
Department d%m

Gaverament Pnntﬁu Office. Stock No. 1740~
00383,

7. Biohazards in Biological Research
(1973). A, Hellman, MM, Oxman, and B.
Pollack (ed.) Cold Spring Harbor Laboratory.

8, Huadbook of Labovatory Safety (1971).
2nd Edidion, NV, Siere {ed.). The Chemical
Bubber Ca Clesaland,

ﬁudﬂy Bl ¢, snd [.O. Manon [eds.],
Diagnosti Protedures for Bacterial, Mycotie
and Parssitic Infections. American Poblic
Health Assacistion. New York, Pp. 11-28.
10. Darlow, H.M. {1968}, Safaty in the
Microbiolegical Loboratary. tn jR. Norris
and D.W., Robbios {ed.), Mathods in
Microblology. Acedemic Press, lnc., New

Servies, Monograph Series No. 8.

12, Chatigny, MA. (1081). Profaction
Aguainst Infection in the Microbiological
Laboratory: Devices and Procedures. In
W.W. Umbreit fed.}: Advances in Applied
Microblology. Academic Press, New York,
N.Y. a1m-102,

13, Design Criteria for Viral Oncology
Research Facilities (1978). 1.8, Department
of Health, Education snd Welfare, Public
Health Service, Natlonal lnstitutes of Health,
DHEW Publivation No. (NIF} M‘i

"14. Kuehne, RW, (1973).

" Containment Focility far Studying Infections

Diseage. Appl. Microbiol, 25-298-243.

15. Runide, R.S., and G.R Phillips {1960).
Microbial Containment Control Focilities.
Van Nostrand Reinhald, New York. -

16, Chatliny, MA and D1, (mmy

Contamiotion Eontrol in Aerobio.

Introduction to Experimental ology.
}ohnmhyksﬂ-.mr-i, 220,
17, As clasifiad in the Mhﬂndh

International Cammities ou Taxanemy of
Virunes: Classification and Nomenclahxe of
Virnses, REF. Matthews, Ed. Intervirology 12
{120-298} 1979,

18. A USDA ptmﬂ. reguired ﬁm’ !nyer( and

b :
Inspection St%. USDA. Fd-'d Building,
Hyaltaville, MD 20782

19, L.a, the total of &l genomnes within a
Family shall not exceed two-thirds of the
genome,

20, All activities, including storage of
variola and whitepax, are restricted to the
single natfonal facility (World Health
Organization (WHO] Collaborating Center
for Smallpox Reasarch, Centers for Diseane
Control, in Atlaatal. .

21. Seqtion Hi-A~4 mmﬁﬁm

experiventy in which the intent I to modify
stably the of calls-of » human
subject, saperimanis involving -
recomnbinant DNA In Maubiuhueh ]
fewding of bacteria revombinant
DNA or the administra vaccines
containing reembinant WB are nol covered
in Section BI-A-4 of the Guidelines.

22, Far recosnbinant DNA experiments in
which the intent is to modify stably the
genome of cells of a human subject, see
Section HI-A~4,
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VL Voluntary Compliance ViI-D—Regues!s for Exemptions and except to the extent that earlier release

VI-A.—Basic Policy

Individuals, corporations, and
institutions not otherwise covered by
the Guidelines are encouraged to do so
by fullowing the standards and
procedures set forth in Parts 11V of the
Guidelines. [n order to simplify
discussion, references hereafter to
“institutions” are intended to
encompass corporations, and
individuals who have no organizational
affiliation. For purposes of complying
with the Guidelines, an individual
intending to carry out research involving
recombinant DNA is encouraged to
affiliate with an institution that has an
IBC approved under the Guidelines.

Since commercial organizations have
special concerns, such as protection of
proprietary data, some modifications
and explanations of the procedures in
Parts I-1V are provided below, in order
to address these concerns.

VI-B—IBC Approval

The ORDA will review the
membaership of an institution's IBC, and
where it finds the IBC meets the
requirements set forth in Section IV-B-2
will give its approval to the IBC
membership.

It should be emphasized that
employment of an IBC member solely
for purposes of membership on the IBC
does not itself make the member an
institutionelly affilated member for
purposes of Section 1V-B-2-a.

Except for the unaffiliated members, a
member of an 1BC for an institution not
otherwise covered by the Guidelines
may participate in the review and
approval of a project in which the
member has a direct financial interest so
long as the member has not been, and
does not expect to be, engaged In the
project. Section IV-B~2-d is modified to
that extent for purposes of these
institutions.

VI-C—Certification of Host-Vector
Systems

A host-vector system may be
proposed for certification by the
Director, NIH, in accordance with the
procedures set forth in Appendix I-1I-A.

In order to ensure protection for
proprietary data, any public notice
regarding s host-vector system which is
designated by the institution as
proprietary under Section VI-E-1 will be
issued only after consultation with the
institution as to the content of the
notice.

Approvals

Requeats for exemptions or other
approvals required by the Guidelines
should be requested by following the
procedures sel forth in the appropriate
sections in Parts I-1V of the Guidelines.

In order to ensure protection for
proprietary data, any public notice
regarding a request for an exemption or
other approval which is designated by
the institution as proprietary under
Section VI-E~1 will be tssued only after
consultation with the institution as to
the content of the notioe.

VI-E—Frotecltion of Proprietary Dota

In general, the Freedom of Information
Act requires Federal agencies to make
their records available to the public
upon request. However, this requirement
does not apply 1o, among other things,
“trade secrets and commercial and
financial information ebtained from a
person and privileged or confidential.”
18 U.S.C. 19805, in turn makes it a crime
for an officer or employee of the United
States or any Federal department or
agency to publish, divulge, disclose, or
mike known “in any manner or to any
extent not authorized by law any
information coming to him in the course
of his employment or official duties or
by reason of any examination or
investigation made by, or return, report
or record made to or filed with, such
department or agency or officer or
employee thereof, which information
concerns or relates to the trade secrets,
[or] processes . . . of any person, firm,
partnership, corporation, or
association.” This provision applies to
all employees of the Federal
Government, including special
Government employees. Members of the

" Recombinant DNA Advisory Committee

are “special Government employees.”

VI-E-1, In submitting to NIH for
purposes of complying voluntarily with
the Guidelines, an institution may
designate those items of information
which the institution believes constitute
trade secrets, privileged, confidential
commercial, or financial information.

VI-E-2, if NIH receives a request
under the Freedom of Information Act
for information so designated, NTH will
promptly contact the institation to
secure its views as to whether the
information {or some portion) should be
released.

Vi-E-3, If the NIH decides to release
this information {or some portion] in
response to a Freedom of Information
request or otherwise, the institution will
be advised; and the actual release will
not be mada until the expiration of 15
days after the institution is so advised

in the judgment of the Director, NIH, is
necessary to protect against an
imminent hazard to the public or the
environment.

VI-E-4, Presubmission Review,

Vi-E-4-a. Any institution not
otherwise covered by the Guidelines,
which ig considering submission of data
or information voluntarily to NIH, may
request presubmission review of the
records involved to determine whether if
the records are submitted NIH will or
will not make part or all of the records
available upon reguest under the
Freedom of Information Act.

Vi-E—4-b. A request for
presubmission review should be
submitted to ORDA along with the
records involved, These records must be
clearly marked as being the property of
the institution on loan to NIH solely for
the purpose of making a determination
under the Freedom of Information Act.
The ORDA will then seek a
determination from the HHS Freedom of
Information Officer, the reaponsible
official under HHS regulations (45 CFR
Part 5} as to whether the records
involved {or some portion} are or are not
avallable o members of the Public
under the Freedom of Information Act.
Pending such a determination the
records will be kept separate from
ORDA filas, will be considered records
of the institution and not ORDA, and
will not be received as part of ORDA
filea. No copies will be made of the
recards.

VI-E—¢-c. The ORDA will inform the
institution of the HHS Freedom of
Information Officer's determination and
follow the institution’s instructions as to
whether some or all of the records
involved are to be returned to the
institution or to become a part of ORDA
files. I the institution instructs ORDA to
return the records, no copies or
summaries of the records will be made
or retained by HHS, NIH, or ORDA.

VI-E—~4-d. The HHS Freedom of
Information Officer’s determination will
represent that official's judgement at the
time of the determination as to whether
the records involved [or some portion)
would be exempt from disclosure under
the Freedom of Information Act if at the
time of the determination the records
were in ORDA filea at a request were
received for them under the Act.

Appendix A—-Exemptions Under
Section II-D-4

Section III-D-4 states that exempt
from these Guidelines are “certain
specified recombinant DNA molecules
that consist entirely of DNA segments
from different species that exchange
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DNA by known physiological pmoasses
though one or more of the segmeiris-ma

be & s;;smgr&m}mt. A list efmch
exchangers will be prepamd and

periodicaily ¥l by the Director,
NIH, with advice of the RAC after
appropriats notice and dpgwnd
public comment (see Section IV

{1}~{c)}. Certain classes are au;npia:oi; ’

publication of these revised Guidelines.
The list is in Appendix A"

Under Section I1-D-4 of these
Guidelines are recombinant DNA
melecules that are: {1} Conposed
entirely of DNA segments from one or
more of the organiams within a sublist
and (2] to be propagated in any of the
organisms within a sublist.
[Classification of Bergey’s Manual af
Determinative Bacteriology, 8th edition.
R. E. Buchanan and N. E. Gibbons,

editors. Williams and Wilkins Company:

Baltimore, 1874.)

Although these experiments gre
exampt, it iz recommended that they be
performed at the appropriate biosafety
level for the hoat or recombinant
organiam {for biosafely levels see
Biosafely in Microbiological and
Biomedicol Laborotories, 1st Rditton
{March 1984}, 1.8, Department of Health
and Human Services, Public Health
Service, Centers for Disease Contro],
Atlanta, Georgia 30333, and National
Institutes of Health, Bethesde, Maryland
20892},

Sublist A

1. Genus Escherichio

2. Genus Shigelio

3. Genus Salmonella {including Arizonn)
4. Gerras Enterobacter

5. Genus Citrobocter [including Levinea)
8. Genas Klebsiolla

7. Genus Erwinio

8. Pseudomonas gerugi

9. Sertia marcescens
10. Yersinia enterocolitica

Sublist B

1. Bacillus sublilis

2. Bocillus Echeniformis

3. Bacillus pumilus

4. Bacillus glabigii

5. Bacillus niger

6. Bacillus nate L. e
7. Bucillus omyloliquefecions

8. Bacillus aterrimus

Sublist C

1. Streptomyces aqureofuciens
2. Streplomyces rimosus
3. Streptomyces coelicolor

Sublist D

1. Streptomyrves griseus
2. Streptomyces cyameus
3. Streptomyces venezueioe B

Sublist F

1. Streplocovcus sangikg
2. Streptocoomus. ;
8. Streptococcus foecalis
4. Streplococcys pyogenss
5. Streptococeus mutans -

APPENDIX

OF BAZARD

Appendix &I%MM
Etiologic Ageris e

. The original referance for tl’ﬁa
classification was, t&p
Classification of Etiologfcal w on
the Basis of Hazard, Mg
1874, U.S. Department ot ‘
Education, and- Wl

30333. For the purposas thews.
Guidelines, this list has been maéby
the NIH [1].

Appendix B-I-A. Class 1 Agenis. Al)
baeterial, paresitic, fupgal, viral
ricketteial, and chlansydial agents net
included in higher classes.

Appendix B-~I-B. Class 2 Agm

Appendix B-I-B~1. Bacterial Agm

Acinetobacter cafmaaﬂhcus

Actinobagillus-alk-ng

Agromonos hydrop

Arizona hinshawii-all aerotypes

Bacillus anthracis

Bordetella-all species

Borrelia recurrentis, B. vinceudi
Campylobacter fetus

s, G
C. pseudatuberculosis,
C. pyogenes, C. renale
Edwardsiella tarda
Erysipelothrix insidfose
Escherichia coli-all enteropathogenic,
eroinvasive and

enterotoxigenic, am‘.
strains bearing

Haemophilus due

Kiebsiella-all speelei-ani

Legioneila prneumophila - .

Leptospira interrogang-all mﬁppes

Listeria-all species’ ~

Moraxellg-all species

Mycobacteria-all species except those
listed in Clase 3 :

Mycoplasma-all species except
Mycoplesma mycoides wnd Mycoplasma
ugalactice, which euh Clase 5

Neisseria gono 3

Paszeuref?a»atl

n Clese 3 :

Safmom*ffa all speciu&&aﬁ serolypes

ed

Wﬂu monilifarmis
Streplococcys pneumoniag
Streptococcus pyogenes
Treponema carateum, T. pallidum, ond F.
-partsnue
Vibrio tholeroe

" Vibro paralemolyticus
enilerocalitice

Yersduins

Appendix B-I-B-2, Fungal Agents.
Actinomycetes (inchding Nocordia
species, Actinomyces spectes, and
Arachnio proplonico) |2}
Blastomyces dermotitidis
Cryplococcus neoformons
Paracoceidioides broziliensis

Appendix B-I-B-3. Purasitic Agenls.

Endemosha histolytica

Leishmania sp.

Naeglerta grubert

Schistosoma marsan?

Toxoplesaw gondii

Toxocare canis

Trichinella epiralis

Tryponosome cruzi

Appendix B-I-B-4. Viral, Rickeltsial,

ond Chlamydial Agents.

Adenoviruses—human—sl types
Cuache Valley virus

Coxsockiv A and B virows
Cytommbm

Encephuhn pmdma virus (EMC}

Flanders viraw

Hart Park vires

Hapotitus—associaied antigen malerial

Herpes viruses-except Herpesvirvs simioe
{Monkey B virus} which is in Class 4

Coronu viruses

Influerzn viruses—all types except A/PRB/
34, which ig in Class 1~

Langal virus

Lymphogranulome verereum ngent

Measles virus

Mumps.virug

Parginfluenza virgs-—sl types except
Parainfluenza virus 3, SF4 strain, which
in in Class 1

Poligviruses—all iypes, wild and
atienuated

Poxviruses-—all types excepl Alastrim,
Smallpox, and Wﬁxtepcx which ave Clisa
§ and Monkey pox which depémding on
npe&mtsialn(’.‘lan&arﬂ’fus!

Rabies virus—al strains except Robics
siregt virus which should be clasaified in
Clagy 3

Reoviruges—all types -

Respiratory syreytial virus

Rhinoviruses—all types

Rubella virus

Simian viruses—all types except
Herpesvirus simioe fMonkey B virus)
and Marburg vires which are in Class 4

Sindbis vires .

Tensaw virag

Turleck virus

Vaccinig virug

Varicella virus

Vesiculor stomalitis virus |3}
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Vole rickettsia Yellow fever virus—wild, when used for Rhinderpest virus

Yellow fever virus, 171 vaccine strain

Appendix B-I-C. Class 3 Agents.
Appendix B-1-C-1. Bacterial Agents.

Bartonella—all species

transmission or animal inoculation
experiments

Appendix B-II--Classificotion of
Oncogenic Viruses on the Basis of
Potential Hozard [5]

Sheep pox virus

Swine vesicular disease virus
Teschen disease virus
Tryponosoma vivax {Nagana)
Trypanosoma evensi

Brucella—all species

Francisella tularensis

Mycobacterium aviam, M. bovis, M.
luberculosis

Pasteurella multocide type B (“buffalo”
and other foreign virulent strains} [3]

Psewdomonas mallel |3) 7

Psevdomonas pseudomallei |3)

Yersinia pestis

Appendix B-I-(-2 Fungal Agems.

Coccidioides immitis
Histoplusma capsulatum
Histoplusma capsulatom var, duboisii

Appendix B-1-{-3. Parasitic Agenlts.
None,

Appendix 8-1-C-4. Viral, Rickettsiol,
and Chlemydial Ageats.

Monhey pox, when used in vitro |4]

Arboviruses-all straing except those in
Clasa 2 and 4 (Arboviruses indigenous to
the United Stales are in Class 3 except
those listed in Class 2. West Nile and
Semliki Forest viruses may be classified
up or down depending on the conditions
of use and geographical location of the
laboratory.)

Dengue vires, when used for transmission
or animal inoculation experiments

Lymphocytic choriemeningilis virus {LCM)

Rickettsiu—all specivs excepl Vole
rickeltsfa when used for transmission or
animal inoculation experiments

Yellow fever virus—wild, when used in
vitro

Appendix B-1-D), Class 4 Agents.
Appendix B-1-D-1. Bacterfal Agents.
None.

Appendix B-]-D-2, Fungal Agents.
None. '

Appendix B-I-D-3. Parasitic /igents.

Appendix B~I-A, Low-Rigk

Oncogenic Viruses.

Rous sarcoma
5V-0

CELO

Ad7-5V40

Palyoma

Bovine papilloma
Ral mammary tumor
Avian leukosia
Murine leukemia
Murine sarcoma
Mouse mammary tumor
Rt leukemia
Hamater leskemia
Bovine leukemia
Dog sarcoma
Mason-Plizer monkey virus
Marek’s

Guinea pig herpes
Lucke (Frog)
Adenovirus

Shope fibroma
Shope papilloma

Appendix B-II-B, Moderate-Risk

Oncogenic Viruses,

Ad2-5V40
FelV

HV Saimiri
EBV
S55V-1
GalV

HV aleles
Yaba
FeSV

Appendix B-1H—Class 5 Agents

Appendix B-III-A, Animal Disease

Organisms Which are Forbidden Entry
into the United States by Law.

Fool and mouth disease virus,

Appendix B-HI-B. Animal Disease

Theileria parva {East Coast fever)
Theiferia onnulata

Theileria luwrencei

Thelleria bovig

Theileria hirci

Vesicular exanthema virus
Wesselsbron disease virus
Zyonema

Appendix B-III-C. Organisms Which
may not be Studied in the United Stotes
Except at Specified Facilities.

Small pox {4]
Alastrim {4]
White pox [4]

Appendix B-IV—Footnoles and
References of Appendix B.

1. The uriginal reference for this
classilication was the publication
Classification of Etiologic Agents on the
Basis of Hozard, 4th edition, July 1974, U.S.
Department of Health, Education, and
Wellare, Public Health Servics, Center for
Discase Control, Office of Biosafety, Atlanta,
(Georgia 30333. For the purposes of thess
Guidelines, this Yist has been revised by the
NiH.

2. Since the publication of the classification
in 1974 [1), the Actinomycetes have been
reciassified as bacterial rather than fungal
aaents,

3. A USDA permit, required for imzport and
interstate transport of pathogens, may be
olitained from the Animal and Plant Health
Inspection Service, USDA, Federal Building,
Hyuttsville, MD 20782,

4. All activities, including storage of vuriola
and whilepox, are restricled to the single
national facility [World Health Organization
{WHO] Collaborating Center for Smallpox
Research, Centers for Disease Control, in
Atlantal

5 Nutioral Canger Institute Safety
Standards for Research fnvolving Oncogenic

Viruses {October 1974). U.S, Department of
Hew'th, Education, and Welfare Publication
No. {NIH] 75-790.

8. U.S. Departmant of Agriculture, Animal

Organisms and Vectors Which are
Forbidden Entry into the United Stales
by USDA Policy.

MNone.

Appendix B-l-I4. Viral, Rickettsial,
and Chlamydiol Agents,

Ebolo fever virus

Monkey pox, when used for transmission
or animal inoculation experiments [4}

Hemorrhogic fever agents, including
Crimeon hemorrhagiv fever, (Congo),
Junin, and Mochupe viruses, and others
as yet undefined

Herpesvirug simiae {Muonkey B virus)

Lasso virus

Marburg virus

Tick-borne encephalitis virus vomplex,
incloding Russion spring-summer
encephaiitis, Kyasanur forest diseass,
Omsk kemorrhagic fever, and Central
European encephalitis viruses

Venezuelan equine encepholitis virus.
epidemic straina. when used for
{ransmission or animal inoculatioa
experiments

African hotse sickness virus

Alrican awine {fever virus

Besnoitia besaoiti

Borna disease virus

Bovine infectious petechial fever

Carnel pux virus

Ephemeral fever virus

Fowl plague virus

Goat pox virus

Hog cholers virus

Louping ill virua

Lumpy skin diseage virus

Ngirohi sheep disense virus

Newcastie disease virus [Asiatic strains)

Mycoplasma mycoides (contagious bovine
pleuropneamonial

Mycoplosma cgalactiae loontagious
agalactia of sheep)

Rickeftsia vcuminatium theurt water)

Rift valley fuver virus

and Plant Health Inspection Service.

Appendix C—Exemptions Under
Section HI-D-5

Section III-D-5 states that exempt
fram these Guidelines sre “QOther
classes of recombinant DNA molecules
if the Direclor, NIH, with advice of the
RAC, after appropriate notice and
opportunity for public comment finds
that they do not present a significant
risk to health or the envirgnment (see
Section IV-C~1-b—{1}-{c]). Certain
classes are exempt as of publication of
these revised Guidelines.”

The following classes of experiments
are exempt under Section 1-1)-5 of the
Guirtelines:
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Appendix C-l—Recombinant DNAsg in
Tigsue Culture.

Recombinant DNA molecnies
conlaining less them one-half of any
eukaryotic gencme fall viruses from &
single Family (4] baing eomsidorad
identical [5)] that sre propagated and
mainiained in cells in lissue culture are
exempt from these Guidelines with the
exceptions listed below.

Exceptipns, Experiments described in
Section Hi-A which require specific
RAL review and NIH approval before
initiation of the experiment.

Experiments involving DNA from
Class 3, 4, or 5 organisms [1} or cells
known to be infecled with these ,

Experiments involving the deliberate
introduction of genes coding for the
biasynthesis of melecules toxic for
vertebrates [see Appendix F}.

Appendix C-H—-Experiments Involving
E. coli K~12 Host-Vector Systems

Experiments which use £, colf K-12
host-vector systems, with the exception
of those experiments listed below, are
exempt from these Guidelines provided
that; (i) the E. codi hest shall not contain
conjugation proficient plasmids or
generalized transducing phages; and (ii)
lambda or lambdoid or Ff
bacteriophages or nonconjugative
plasmids {2] shall be used as vectors.
However, experiments involving the
tnsertion lato E. coli K-12 of DNA from
prokaryotes that exchange genetic
information [3} with E, cali may be
performed with any £ eoli K~12 vector
{e.g., conjugative plasmid). When a
nonconjugative vector is vsed, the B,
coli K-12 host may contain conjugation-
proficient plasmids either autonomous
or integrated, or generalized transducing
phages.

For these exempt laboratory
experimenta, BL1 physical containment
conditions are recommended.

For large-acale {LS) fermentation
experiments BL1-L$ physical:
conainment conditions are
recommended. However, following
review by the IBC of appropriate data
far a particular host-vector system, some
latitude in the application of BL1-18
requirements as gutlined in Appendix
K-1l-A through K-11-F is permitied.

Exceptions. Experiments described in
Section I11-A which require specific
RAC review and NIH approval before
initintion of the expermment.-

Experimenis mtvm DNA from
Clasa 3, 4, or 5 organisms [1] or from
cells known to be infected with these
agents may be conducted under
containment conditians specified in
Section 111-B-2 with prior IBC review
and approval,

Large-scale experiments {e.g., more
than 10 liters of culture] require prior
IBC review and appmva! (see Section .

vertebrm (sm Ap;mndix F}
Appendix C.
Saccharomyces Host-Vector Systems
Experiments which use
Saccharomyces cerevisiae host-vector
systems, with the exception of
axper:mm Listed beigw, are exempt

hwivmg

systems, with the m of
experiments listed balow, are exempt
from these Guidelines.

For these exempt laboratory

experiments, BL1 conlainment
conditions are recommandad.

For lerge-scale
experiments BL1-

containms

recommen
review by the IB€
for a particular host tm‘ system some
latitude in the application of BL1-LS
mqmpf“&fﬁ% iutlmed mApipet:ldm
K11~ ~II-F g permitte
Exceptfons. Bxj als described in
Section HI-A which require specific
RAC review tnleH &pp'rove! before
initiation of the

infected with
conducted u Miamen
conditions spe
with prioe mmﬁ approval,
Large-scalé axperimants {e.g. more
than 10 liters of culture} require prior
IBC review and approval {see Section
111-B-5].

cloning o

biosynthes

vertebrates. (s :
Appendix - : !rrvo!wng
Bacillus subﬁ&mﬂr Spstems

Any asparogenic Hacillus sublilis
strain which does not revertto a
sporeformer with a frequency greater
than 1077 can be used for cloning DNA
with the exception of thoga exper

condfﬁons are .
For la Qe

containment eaﬂmm
recommended. However, following
review by the TBC of appropriate data
for a particular hoat-vector system, some

latitude in the application of E -

requirements as outBnad i Appetidix

K-ll-A through K-II-F is permitied.
Excepuam. Experin i

initiation of fhe expeﬁment.
Experiments involving Class 3.4, ar 5
organisms [1] or cells known to be
infected with these agents may be
conducted under containment
conditions specified by Section JI-B-2
with Ergar MM&WLL

than 10 litsrs-of mtﬁms) reqmre prior
IBC review and approval (see Section
1t-B-5}.,

Experiments invalving the deliberate
cloning of genes coding for the
biasynthesis of molecules toxit for
vertebrates {see Appendix F).

Appendix C~V——Ex£mm§mm ~
Elements of Gram-Positive Drgarisms

Recombinant DNA molecules derived
entirely from exirachromosomal
elemenis of the prguniyms Heted below
{inchading sheWls vectors constructed
from vectors described in Appendix C},
propagated and maintained in
organisms lsted below are exemypt from
these Guidelines,

Bacillus subtilis

Bacillus pumilow.. . - -
Bacillus licheniforags
Bacillus Snwringlersis -
Bacillus eerens

Bacillus ansylcliquefaciens
Baciliue brevis

Bacillug natio

Bactlius niger

Bacillug aterrimus

Bacillus amylosecchariticua
Bacillne

& .-
Staphylococous epidermidis
Staphylocotess carposts
Clostridium acetobuiylicom
Pediococcus damnosus
Pediococcus pentosacens
Pediococcus acidilactici
Lactobacillus casei

Listeria grayi

Listeria murrayi

Listeria manncyloge.nea

plocthous sahguls
Streptococces selivarions
Streplococcus cremoris
Streptococcus pneumoniae
Streptococcus avium
Streptococcus faeealis

Geus anginosus

Streptacoccys sabriras
Streptococcus lactia
Sireptogocous mutens
Streptococcus equisimilis
Streptacoccus thermophylus
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Streptococcus milleri
Streptococous durans
Streptococcus mitior

Streptoceccus ferus

Exceptions. Experiments described in
Section HI-A whick require specific
RAC review and NIH approval before
initialion of the experiment.

Large-scale experiments (e.g., more
than 10 liters of culture] require prior
IBC review and approval {see Section
Ni-B-5).

Experiments involving the deliberate
cloniing of genes coding for the
biosynthesis of molecules toxic for
vertebrates (see Appendix F).

Appendix C-VI—Focinotes and
Refereaces of Appendix €

1. The original reference to orggnisms us
Class 1. 2, 3, 4, or 5 refers lo the classification
in the publication Classification of Etiologic
Agents oo the Bosiz of Fluzard, 4th Edition,
July 1974; U5, Department of Health,
Education and Welfare, Public Health
Secvice, Cenlers for Disease Control, Office
of Biosefety, Allanta, Georgia 30333,

The Director, NIH, with advics of the
Recombinamt DNA Advisory Commitige, may
revise the classification for the purposes of
these Guidelines {see Section IV-L-1-b-{2}~
{d1}. The revised list of organisms in each
class is reprinted in Appendix B 1o these
Guidelines.

2. A subset of non-conjugative plasmid
vectors are alao poorly mobilizable (e.g..
pBR2z2. pBR313). Where practical, these
veclors should be emplayed.

3. Defined as observable under optimal
laboratory conditions by transformation,
transduction, phage infection, and/or
cunjogation with transfer of phage, plasmid,
and/or chromuosomal genetic information.
Note thai this definition of exchange may be
less stringerd than that applied to exempt
organisms under Section 111-D-4,

4. As classified in the Third Report of the
Intemational Committee on Taxonomy of
Virages: Classification and Nomenclature of
Viruses, REF. Matthews, Ed. Intervirology 12
{125-298) 1978.

5. i.e. the total of all genomes within s
Family shall not exceed one-half of the
geneme.

Appendix D—Actions Taken Under the
Guidelines

As noted in the subsections of Section
IV-C-1-b-{1), the Director, NITH, may
take certain actions with regard to the
Guidelines after the jasues have been
considered by the RAC. Some of the
actiona taken to date include the
following:

Appendix DI

Permission is granted to clone foat
and mouth disease virus in the EK1 host-
vector system consisting of E. cofi K-12
and the vector pBR322, all work to be

done at the Plum Island Animal Disease
, Center.

Appendix D-1I

Certain specified clones derived from
segmenls of the foot and mouth disease
virus may be tranaferred from Plum
Island Animal Disease Center to the
facilities of Genentech, 1ng., of South
San Francisco, California. Further
development of the clones at Genentech
has been approved under BL1 +EK1
conditions.

Appendix D-11{

The Rd strain of Hemophilus
influenzae can be used as a host for the
propagation of the cloned Tn 10 tet R
gene derived from £ cofli K12
employing the non-conjugative
Hemophilus plasmid, pREFO085, under
Bl1 conditions,

Appendix D-IV

Permission is granted to clone certain
subgenomic segments of foot and mouth
disease virus in HV1 Bacillus subtilis
and Sgccharomyces cerevisine host-
vector systems under BL1 conditions at
Cencntech, Inc., South San Francisca,
California.

Appendix D-V

Permission is granted to Dr. Ronald
Davis of Stanford University to field test
corn plants medified by recombinant
DNA techniques under specified
containment conditions.

Appendix D-VI

Permission is granted to clone in K.
coli K-12 under BL1 physical
containment conditions subgenomic
segments of rifi valley fever virus
subiject to conditions which have been
set forth by the RAC.

Appendix D-VIH

Attenuated laboralory strains of
Salmenella typhimuriom may be used
under BL1 physical containment
conditions to screen for the
Saccharomyces ceregvisiae
pseudouridine synthetase gene. The
plasmid YEp13 will be employed as the
vector,

Appendix D-VII§

Permission is granted to transfer
certain clones of subgenomic segments
of foot and mouth disease virus from
Plum Island Animal Disease Center to
the laboratories of Molecular Genetics,
Inc., Minnetonka, Minnesota, and to
work with these clones under BL1
containment conditions. Approval is
contingent upon review of data on
infectivity testing of the clones by a
waorking group of the RAC.

Appendix D-IX

Permission is granted 1o Dr. Joha
Sanford of Cornell University to field
test tomato and tobacco plants
trangformed with bacterial {E. coli K-12)
and yeust DNA using pollen as a vector.

Appendix D-X

Permission is granted to Drs. Steven
Lindow and Nickolas Panopoulos of the
University of California, Berkeley, to
release under specified conditions
Pyeudomonas syringae py. syringas und
Erwinia herbicola carrying in vitro
generated deletions of all or part of the
geries involved in ice nucleation.

Appendix D-X{

Ayracetus of Middleton, Wisconsin,
may fteld test under specified conditions
disease resistant tobacco plants
prepared by recombinant DNA
technigques.

Appendix E—Certified Host-Vector
Systems

{See also Appendix I}

While many experiments using £ coff
K~12. Saccharomyces cerevisiae and
Baciiiusg subtilis are currently exempt
from the Guidelines under Section HI-D-
5, some derivatives of these host-vector
systems were previously classified as
HV1 or HV2. A listing of those gystems
followa:

Appendix E-{—Buacillus subtilis

HVI The following plasmids are
accepted as the vector components of
certified B, subtilis HV1 systems:
pUB110, pC194, pS194, pSA2100, pE194,
pT127, pUB112, pC223, p(223, and
pAB124. B. subtilis sirains RUB 331 and
BGSC 1953 have been certified as the
host component of HV1 systems baged
on these plasmids.

HVZ. The asporogenic mutant
derivative of Baciflus subtilis, ASB 204,
with the following plasmids as the
vector component: pUB110, pC194,
15194, pSAZ100, pE194, pT127, pUB112,
pC221, pC223, and pAB124.

Agpendix E-li—-Saccharomyces
cerevisiae

HV2 The following sierile strains of
Saccharomyces cerevisiae, all of which
have the ste~-VC9 mutation, SHY1,
SHYZ, SHY3, and SHY4. The following
plazmids are certified for use: Yip1,
YEp2, YEp4, YIp5, YEp6, YRp?, YEp20,
YEp21, YEp24, YIp25, YIp28, YIp27,
Yip28, Yip29, Yip30, YIp31, Ylp32, and
Yipa3.

Appendix E-Ill—Escherichia coli

EK2 Plagmid Systems, The E, coli K-
12 gtrain chi~1778, The following



plasmids are certified for use: pSC101,

pMB9, pBR313, pBR322, pDH24, pBRAZS,

pBR327, pGL10Y, and pHB1. The
following E. coli/8. cerevisige hybrid
plasmids are certified as EK2 vectors
when used in E. sodi chi-1776 or in the
sterile yeast straing, SHY1, SHY2, SHY3,
and SHY4: Yipl, YEp2, YEp4, YIps,
YEp6. YRp7. YEp20, YFp21, YEp24,
YIp2s, Ylp26, Yip27, Yip2s, Yip29, Yip30.
YIp31, YIp32, and Ylpas.

EK2 Bacteriophage Systems. The
following are certified EK2 systems
based on bacteriophage lambda:

Vactor Host

AQWES AR DP50supF

gl WESABS DPsOsupF

AR XN E. voh K-12
AGtALOAD DPSOsugF

Chargn 1A DP56 or DP50supF
Charon 4A . DP50 or DPSOsupF
Charan 16A DP50 ar DPSBsupF
Charon 21A DP50aupf

Charon 23A DPsa or DP50supP
Charon 244 DPE0 or DPSsupl

E. coli K~12 strains chi~2447 and chi-
2281 are certified for usé with lambda
veciors that are certified for use with
strain P50 or DPS0sup¥ provided that
the su~ stegin nothe used as a
propagation host.

Appendix E-iV-Neurospora crasso

HV1. The following specified strains
of Neurospora crassa which have been
modified o prevent aerial dispersion:

Ind {inositolless) strains 37102, 87401,
48318, 64001, and 896,

Csp~3 sirain UCLASY and csp-2
straina FS 590, UCLA101 (these are
canidial seperalion mutants),

Eas strain UCLA161 {an "easily
wettable” mutant).

Appendix E-V—Streptomyces

HV1 Tha following Smrpmmycas
species: Streptomyces coalicalor, S.
lividans, 8. parvulus, and &gl‘lﬂ%ﬁﬁ
following are :
components of cqﬂi‘ﬂ"etf nyces
HV1 systems: Stmptamycss lasmids
SCPz, SLP1.2, pl1101, actinophage phi
C3a1, and their derivatives,

Appendix E-VI~-Pseudomonas putida

HV1. Pseudomonas putide strains
KT2440 with plasmid vectors pKT262,
pKT283, and pKT2064.

Appeudix F—-Containment Conditions
for Cloning of Genss Coding for the
Biosynthesis of Moleculas Toxic for
Vertabrates

Appendix F-1—{General Information.
Appendix ¥ apecifien the containment

to be used for the deliberate cloning of

genes coding for the biosynthesis o

molecules toxic for vertebrates. The
cloning of genes coding for moleculea

; &f!ﬁ—C‘antmnmem

- Condftions for Cloning of Toxic
Molecule Genes in Organfems Other

Than E, coli K-12

dysentests i3 ) ) Requests in;rolvlng the cloning Ff
Sectien . &af&eﬁn genes coding for molecules toxic for
;igeéﬁgm &%ﬁ;ﬁt&d NI &;g vertebrates in host-vector systems other

than E. coli K~12 will be evaluated by
ORDA which will consult with the -
Working-Groapon ‘Tuxtnb face &ctitm
. IV-Ce1-b{apif).

Appéndix F-IV-Spécific Approvals

Appendix FufV-A. FPormission is
granted ta clone the Exotoxin A gene of
- Pseudeomonay aeruginosa under BL1
conditons in Preudomonos aemgmoaa

IBC appravsl hefore initietion. No
specific restriationw shall apply o die
glon}ilng of genonif tlwpmﬁt! ;

experimerts. A and in Prevdomonas putida.
classified as.to Appendix F-{V-8. The p; .
ORDA. Testing by xin type W

determining ¥
not on the lists

- Appendix F~ IV-G Restriction
fragments of Corynephage Beta carrying
the stryctural gene for diphtheria toxin
may be safely cloned in &, coli K~12 in
high containment Building 550 at the .

- Fmdaﬁckacer ch Facility. .

prior to §
list (see

Appendkx ; 398-
coding for mo jsh-to proceed
vertebra : ‘with the experimenty, s prios roviaw will
*"be conductad to advise NIH whether the
- proposal has sufficlent scientific merit to
» justify the use of the NIH BlL4 facility.

epsilon toxin¥

BL2+ EK2 or Appendix F-FV=-D. The genu cading

for the Stephyiococcus oure
determinants, A, B and ¥, Mm‘! be :
gplicam n

and F-3 of the

1 mxcrogrmﬁ‘ Bmmw‘m -
e v donor:is-to by siphe tekin ;‘mm
is suggested that Fpoesible, Y Sinle -
Staphylocaocus aurean stiln sliold
i 1afe£mm with LDws i the range
A thial of one microgram per kilogram body
factor of Bocithu dintho - weight such as mmuw toxin.
Pasteurella postie's p&,

Appendix F-IV-B. l'ragmnt: P-1, I
oxygen-labi o
streptolysin O, &
present in sn (ilb
venomsh. -

are sub

administerad & pin:
parenterally, control
shall be subject tw BEF4L P elements of fox: fﬁ] ﬂle signal paptide;
containment co : A [the mntcr

the heat Iabile
Klebsiella, apd
that may be 18
with an antisef
cholera toxin, 2
of E. coli and of

nd (i} |
» onaibls

i coding fc o
. enzymatically atfive 'gment&moiety
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Appendix F~{V-F. The gene(s) coding
for a toxin (designated LT-like) isolated
from E. coli which is similar to the E.
coif heat labile enterotoxin (LT) with
respect to its activities and mode of
action but is not neutralized by
antibodies against cholera enterotoxin
or against LT from human or porcine E.
coli strains, and sequences homologous
to the E. coli LT-like toxin gene may be
cloned under BL1 + EK1 conditions.

Appendix F-IV-G. Genes from Vibrio
fluvialis, Vibrip mimicus, ang non D-1
Vibrio cholerae, specifying virulence
factors for animals, may be cloned
under BL1 + EK1 conditions. The
virulence factors to be cloned will be
selected by testing fluid induction in
suckling mice and Y~1 mouse adrenal
cells.

Appendix F-IV-H, The intact
structural gene(s) of the Shiga-like toxin
from bacterial species classified in the
families Enterobacteriaceas ot
Vibrionaceae including Campylobacter
species may be cloned in E. coff K-12
under BL3 + EK1 containment
conditions.

E. coli hast-vector systems expressing
the Shiga-like toxin gene product may
be moved from BL3 + EK1 to BL2+EK1
containment conditions provided that:
(1) The amount of toxin produced by the
maodified host-vector systems be no
greater than that produced by the
positive control strain Shigelia
dysenteriae 60R, grown and measured
under optima) conditions; and [2) the
cloning vehicle is to he an EK1 vector
preferably belonging to the class of
poorly mobilizable plasmids such as
pBR322, pBR328, and pPR325.

Nontoxinogenic fragments of the
Shiga-like toxin structural gene(s) may
be moved from BL3+EK1 to BL2 + EK1
containment conditions or such nentexic
fragments may be directly cloned in E.
coli K-12 under BL2 + EK1 conditions
provided that the £. coli host-vector
systems containing the fragments do not
contain overlapping fragments which
together would encompass the Shigalike
toxin structural gene(s).

Appendix F-IV-L A hybrid gene in
which the gene coding for the
melanocyte stimulating hormone [M$H)
is joined to a segment of the gene
encoding diphtheria toxin may be safely
propagated in E. coli K-12 under BLa
containment in high containment
building 550 at the Frederick Cancer
Research Facility. If the investigators
wish to proceed with the experiment, a
-prier review will be conducted to advise
NIH whether the proposal has sufficient
scientific merit to justify the use of the
NIH BLA facility. Before any of the
strains may be removed from the BL4
facility, data on their safety shali be

evaluated by the Working Group in
Toxins and the working group
recommendation shall be acted upon by
NIH.

Appendix F-IV-). 'The gene segment
encoding the A subunit of chlolera toxin
of Vibrio cholerae may be joined to the
transposons Tns and Tn5-131 and the
A-subunit:Tn5-131 hybrid gene cloned
in E. coli K-12 and V. cholerae under
BL1 containment conditions.

Appendix F-IV-K. A hybrid gene in
which the gene coding for interleukin 2
[IL-2) is joined to a specific segment of
the gene encoding diphtheria toxin may
be propagated in E. coli K~12 host-
vector systems under BL2 containment
pius BL3 practices, with the use of
poorly mobilizable plasmid vectora such
as EK2 certified plasmids.

Appendix G—FPhysical Containmerit

Appendix G-I—Standard Practices and
Training

The first principle of containment is a
strict adherence to good microbiological
practices (1-10]. Conseqyently, all
personnel directly or indirectly Involved
in experiments on recombinant DNAs
must receive adequate instruclion (see
Sections [V-B-1-¢ and iV-B-5-d). This
shall, as 2 minimum, include instructions
in aseptic technigues and in the biology
of the organisms used in the
experiments so that the polential
biohazards can be understood and
appreciated.

Any research group working with
agents with & known or potential
bighazard shall have an emergency plan
which describes the procedures to be
followed if an accident contaminates
personnel or the environment. The Pt
must ensure that everyone in the
laboratary is familiar with both the
potential hazards of the work and the
emergency plan {see Sections IV-B-3-d
and IV-B-5-e}. If a research group is
working with a known pathogen for
which there is an effective vaccine, the
vaccine should be made available to all
workers. Where serological monitoring
is clearly appropriate, it shall be
provided (see Section 1V-B-1-1).

The “Laboratory Safety Monograph”
and Biosafety in Microbiological and
Biomedical Laboratories [2] booklets
describe practices, equipment, and
facililies in detail.

Appendix G-II—Physical Containment
Levels

The objective of physical containment
is to confine organisms containing
recombinant DNA molecules and thus to
reduce the potential for exposure of the
laboratory worker, persons outside of
the laboratory, and the environment lo

organisms containing recombinunl DNA
molecules. Physical containment is
achieved through the use of laboratory
practices, containment equipment, and
special laboratory design. Emphasis is
placed on primary means of physical
containment which are provided by
lahoratory practices and containment
equipment. Special laboraiory design
provides a secondary means of
protection against the accidental release
of organisms outside lhe laboratory or to
the environment. Special laboratory
design is used primarily in facilities in
which experiments of moderate to high
potential hazards are performed.

Combinations of laboralory practices,
containment equipment, and speciul
laboratory design can be made to
achieve different levels of physical
containment. Four levels of physical
containment, which are designated as
BL1, BL2, BL3, and BLA, are described. It
should be emphasized that the
descriptions and assignments of
physical contlainment detailed below are
based on existing approaches to
containment of pathogenic organisms
{2]. The National Cancer Institute
describes three levels for research on
oncogenic viruses which roughly
correspond to our BL2, BL3, and Bl4
level [3].

It is recognized that several different
combinations of laboratory praclices,
containment equipment, and special
laboratory design may be appropriate
for containment of specific research
activities. The Guidelines, therefore,
allow alternative selections of primary
containment equipment within facilities
that have been designed to provide BL3
and BL4 levels of physical containment.
The selection of alternative methods of
primary containment is dependent,
however, on the level of biological
containment provided by the host-vector
system used in the experiment.
Consideration will alsa be given by the
Director, NIH, with the advice of the
RAC to other combinations which
achieve an equivalent level of
containmen! [see Segtion IV-C-1-b-[2)-

(b}).

Appendix CG-11-A—Biosafety Level 1
{BL1) [13]

Appendix G-H-A-1. Standurd
Microbiological Practices,

Appendix G-I]-A-1-g. Access to the
laboratory is limited or restricted at the
discretion of the laboratory director
when experiments are in progress.

Appendix G-II-A-1~-b. Work surfuces
are decontaminated once a day and
after any spill of viable material.



Appendix G-Il-A-1-c. AH
contaminated liquid or solid wastes are’
decontaminated before disposal.

Appondix G-JI-A-1-dJ. Mechanigal -
pipetting devices are used; mouth
pipettingla prohibited.

Appendix G-I-A-1-e. Eating,
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Appendm G-II-B-1-a. Access ig % Gll-8-2-e. An; imlect and

- labioratory is lmited or rast “rodent control program is in effect.

labotatory & o Appendix G-1I-B-2-f. Laboratory

. OTgAtH = BNA  coats, gowns, smocks, or uniforms are

molecules isin. e worn while in the laboratary. Before
Appehdlx G ‘ mrf:kms leaving the laboratery for nonlaboratory

are decofifaminated a{1sasl once aday  areas (e.a. cafeteria, library,

end after any spill of vidble material, administrative offices}, this protective

drinking, smoking, and applying
cosmetics are not permitted in the work

area. Food may be stored in cabineta or, .
. " decontaminated before dis Ja
- eohan

refrigerators designated and used fqr
this purpose only. ,
Appendix G-if-A~1-f, Persons wash

their hands after they handle materials 7

involving organisms containing
recombinant DNA molecules, and
animals, and before leaving the
leboratory.

Appendix G-1I-A-1-g. All procedures
are performed carefully to minimize the
creation of aerosols.

Appendix G-1l-A-1-h, 1t is
recommended that laboratory coats,
gowns, or uniforms be worn te prevent
contamination or soiling of street
clothes.

Appendix G~lI-A-2—Spetial Practices

Appendix G~II-A-2-g. Contaminated
materials that gre to be decontaminated
at a site away from the laboratory are
placed in a durable leakproof container
which ia closed before being removed
from the laboratory.

Appendix G-{l-A-2-b, An ingect and
rodent control program is in effect.

Appendix G«II—AMGW#
Equment

'}'1—&-3—0. Special
equipment is generally not
required for manlpuianons of agenta
assigned to Blosafety Level 1.

Appendix G-[]-A~4—Laboratory
Focilities

Appendix G-ll-A~§-q. The laboratory
is designed so that it can. be gggwﬂy

cleaned. -

Mﬁﬁﬁ@% tops are
impervious to water and resistant to
acids, alkalis, organic solvents, and
moderate heat.

Appendix G-II-A-¢-c. Laboratory
furniture jis sturdy. Spaces between
benches, cabinets, and equipment are
accessible for cleaning.

Appendix G-il-A-4-d. Each
laboratory contains a sink for hand-
washing. -

Appendix G-ll-A-4-¢. If the o
laboratory has windows that open, they
are fitted with fly screens,

Appendix G-[I~B—Biosafet ig Leve! 2
(BL2} [14]

Appendix G-II-B-1. Standard
Microbiological Practices.

; qre |
- from the laboratory.

Appendix G-1I-B-1-¢. All-
contamipated liquid or solid wasteo are

Appandix G-1I-B-1-d,
*. pipetting devices are usad;
plpaﬂing is prch 3

1ca'1

‘work

area, may be's pats or
 refrigerators daaignateci and uged for
this pirpose only.
ndix G- g1, Perssns wash
their hands after handling materials

involving organisms containing

reeambtnant DNA molecules, L
%ﬁ% -

Expsrimems of
leaser biohazard pmgntiak can be
carried out concurrently in carefully
demarcated areas of the same.
laboratory.

Appendix G-1lB-2-&. The laboratory
director limits accesa to.the laboratory.
The director has-the final rawpqnsibélity

for asseaﬂng each circ

determining who p.in -
the i 108 ¥

. Appe ;hb_auramry
director

B ? Onily ﬁe]"oﬁﬂ WhO
have been advised of the potential
hazard ang meet any specific entry
requirements [e.g., immunization) enter
the labgratory or animal fpoms.

Appena’:x G-K-M When the

, k wneq. T
warning sign ndentiﬁai 1the g

ent, lists
the name and telephone r;:.;nﬁwr of the
laboratory direetor or other responsible
person(s), and indicates the special
requirement(s) for entering the
laboratory.

clothing is removed and left in the

labotatory or covered with a clean coat.

not used in the laboratery. S
 Appendix G-H-B-7-g. Ammain nnt

“* involved in the work being performed

are nof permitted in the labaratory.

Appendix G-II-B-2-h. Special care is
taken to avoid skin contamination with
organisms containing recombinant DNA
molequles; gloves should be worn when
handling experimental animals and
when skin conlact with the agent is
unavoidable. s

Appendix G-l1-B-2:E: Al Wastes from
laboratories and enimal rooms are
appropriately éwommated before
dxsposa%. -

Appendix G—H-&M Hypodarmm
needles and ayringes are used only for

, garenteral injection and aspirétion.of:

uids From laboratory animals and
d:aphragm bottles. Only neadle-locking
syringes or disposable syringe-needle
units (i.e.. needle is integral to the
syringe) are used for the-i6j e
aspiration of fluids tontatning organisms

" that contein recombinant DNA

molecules. Bxireme cavition should be
used when kandling neadiss and
syringe# to avoid auteineculation and
the generation of aeroscls during use
and disposal. Neadles should not be
bent, sheared, replaced in the needle
sheath or guard, or removed from the
syringe following use. The newdle and

syringe shauléwﬁa@d a
uriprEdisthng contafusr

. punct

decontaminated, preferably by
autoclaving, before discard or reuse.
Appendix Gwll-B-2~k. 8pills and
accidents which result in overt
exposupss to organisms containing
recombinant BNA melecules are
immediately reported to the laboratory
director, Medical evaluation,
surveillance, and treatment are provided
as appmpraam and written recor&s ure

. maintained. -

Appendix &II-MJ Wl’s&n
appropriale, considering-the agent{s) -

_ handled, bagelina serum samples for -

laboratory and other at-risk personnel

. are collected and stored. Additional

serum specimens inay be collected
pertodically depending on the egents
handled or the function of the facility
Appendix G-I1-B-g-m. Am&;
manual {s prepared opsilspted - -
Personnel ape advized of special

.. hazards and are required (o read
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instructions on practices and procedures
and to follow them.

Appendix G-lI-B-3—Containment
Equipment

Appendix G-I1-B-3-a. Biological
safety cabinets (Class I or I} (see
Appendix G-Il[-12) or other appropriate
personal protective or physical
containment devices are used whenever:

Appendix G-lI-B-3-a-{1), Procedures
. with a high potentia! for creating
gerosols are conducted [15]. These may
include centrifuging, grinding. blending,
vigorous shaking or mixing, sonic
disruption, opening containers of
materlals whose internal pressures may
be different from ambient pressures,
inoculating animals intranasally, and
harvesting infected tlssues from animals
or eggs.

Appendix G~H-B-3-a-(2}. High
concentrations or large volumes of
organisms conlaining recombinant DNA
molecules are used. Such materials may
be centrifuged in the open laboratory if
sealed heads or centrifuge aafety cups
are used and if they are opened only in
a biological safety cabinet.

Appendix G—II-B-4—~Laboratory
Facilities

Appendix G-II-B-4-q. The laboratory
is designed so that it can be eanily
cleaned.

Appendix G-iI-B-4-b. Bench tops are
impervious to water and resistant to
acids, alkalis, organic solvents, and
moderate heat,

Appendix G-II-B—4-¢. Laboratory
furniture is sturdy and spaces between
benches, cabinets, and equipment are
accessible for cleaning.

Appendix G-[i-8-4-d. Bach
laboratory contains a sink for hand-
washing.

Appendix G~H-B-4-e. If the
laboratory has windows that open, they
are fitted with fly screens.

Appendix G--ll-B-#-f. An gutoclave
for decontaminating laboratory wastes
is available,

Appendix G-1I-C—Bivsafety Level 3
(BL3] [16]

Appendix G-f-C-1. Standard
Microbiological Practices.

Appendix G-1I-C-1-aq. Work surfaces
are decontaminated at least once a day
and after any spill of viable material.

Appendix G-Il-C-1-h. All
contaminated liquid or solid wastes are
deconiaminated before disposal.

Appendix G-lI-C-1-¢. Mechanical
pipetting devices gre used: mouth
pipetting is prohibited.

Appendix G-lI-C-1-d. Eating,
drinking, smoking, storing food, and

applying cosmetics are not permitted in
the work area,

Appendix G~lI-C-1-¢, Persons wash
their hands after handling materisls
involving organisms containing
recombinant DNA molecules, and
animals, and when they leave the
laboratory.

Appendix G-H-C-1-f All procedures
are performed carefully to minimize the
creation of aerosols,

Appendix G-{I-C-1-g, Persons under
16 years of age shall not enter the
luboratory.

Appendix G-IF-C-1-4. If experiments

involving other organisms which require -

lower levels of containment are to be
conducled in the same laboratory
concurrently with experiments requiring
BL3 level physical containment, they
shall be conducted in accordance with
all BL3 level laberatory practices.

Appendix G-fl-C-2—Special Practices

Appendix G-11-C-2-¢. Laboratory
doaors are kept closed when experiments
are in progress.

Appendix G-II-C-2-b. Contaminated
materials that are to be decontaminated
at a site away from the laborafory are
placed in a durable leakproof container
which is closed before being removed
from the laboratory.

Appendix G-H1-C-2-c, The lahoratory
director contrals access to the
lsboratory and restricts access to
persons whaae presence 18 required for
program or support purposes. The
director has the final responsibility for
assessing each circumstance and
determining who may enter or work in
the laboratory.

Appendix G-II-C-2-d. 'The laboratory
director establishes policies and
procedures whereby only persons who

' have been advised of the potential

bichazard, who meet any specific entry
requirementd {e.g., immunization}, end
who comply with ali entry and exit
procedures enter the laboratory or
animal rooms.

Appendix G-1I-£-2-¢. When
organisme containing recontbinant DNA
molecules or experimental animals are
present in the laboratory or containment
module, & hazard warning sign
incorporating the universal bichazard
symbol is posted on all laboratory and
anima! room access doots. The hazard
warning sign identifies the agent, lists
the name and telephone number of the
laboratory director or other responsible
person{s], and indicates any special
requirements for entering the laboratory.
such as the nead for immunizations,
respirators, or other personal protective
mesasures,

Appendix G-{F-C-2-f. All activities
involving erganisms conlaining

recombinant DNA molecules are
conducted in biological safety cabinets
or other physical containment devices
within the containment module. No
work in open vessels is conducted on
the open bench.

Appendix G-[-C-2-g. The work
surfaces of biological safety cabinets
and nther cantainment equipment are
decontaminated when work with
organisms containing recombinant DNA
molecules is finished. Plastic-backed
paper toweling used on nonperforated
work surfaces within biological safety
cabinets facilitates clean-up.

Appendix G-1I-C-2-h. An insect and
rodent program is in effect,

Appendix G-H-C-2-i. Laboratory
clothing that protects street clothing
{e.g., solid front or wrap-around gowns,
sctub suits, coveralls} s worn in the
laboratory. Laboratory clothing is not
worn outside the labaratory, and it is
decontaminated before being laundered.

Appendix G-II-C-2-f Special care Ig
taken to avoid skin contamination with
contaminated materials; gloves should
be worn when handling infected animals
and when skin contact with infectious
materials is unavoidable.

Appendix G=-1I-C~2-k. Molded
surgical masks or respirators are worn
in rooms containing experimental
animals.

Appendix G-II-C-2-1. Animals and
plants not related to the work being
conducted are not permitted in the
laboratery.

Appendix G-{{-C-2-m1, Laboratory
animals held in a BL3 area shall be
housed in partial-containment caging
systems, such as Horsfall units [11],
open cages placed in ventilated
enclosures, solid-wall and -bottom cages
covered by filter bonnets, or solid-wall
and -bottom cages placed on holding
racks equipped with ultraviolet in
radiation lamps and reflectors.

Note.~Conventional caging systems may
be used provided that ail personne! wear
appropriate personal protective devices.
These shall include at & minimum wrap-
around gowns, head covers. gloves, shoe
covers, and respirators, All personnel shall
shower on exit from areas where these
devices are required.

Appendix G-II-C-2-p, All wastes
from laboratories and animal rooms are
appropriately decontaminated hefore
disposal.

Appendix G~-II-C-2-0. Vacuum lines
are protected with high efficiency
particulate air (HEPA)] filters and lquid
disinfectant traps.

Appendix G-I{-C-2~p. Hypodermic
needles and syringes are used only for
parenteral infection and aspiration of
fluids from laboratory animals and
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or vapor methods in an airlock or
chamber designed for this purpose.

Appendix G-1I-[}-2-¢. Only persona
whose presence in the facility or
individual labaratory roums is required
far program or support purposes are
anthorized to enter. The suparvisor has
the final respansibility for assessing
each circumstance and determining wha
may enter of work in the laboratory.
Access to the fucility is limited by
means of secure, locked doors;
sccessibility is managed by the
laboratory director, bichazards control
officer, or other person responsible for
the physical security of the facility.
Belore entering, persons are advised of
the poleniial hiohazards and instructed
as lo appropriate safeguards for
ensuring their safety. Authorized
persons comply with the instructions
and all other applicable entry and exit
procedures. A loghouk signed by all
personnel indicates the date and time of
each entry and exit. Practical and
effective protocols for emergency
situations are established.

Appendix G-H-D-2-d. Personnel
enter and leave the facility only through
the clothing change and shower roams.
Personnel shower each time they feave
the facility. Personnel use the airlocks to
enter or leave the laboratory only in an
emergency.

Appendix G-[1-I2-g. Street clothing
is removed in the outer clothing change
room and kept there. Complete
laboratory clothing, including
undergarments, pants and shirts or
jumpsuits, shoes, and gloves, is provided
and used by all personnel entering the
facility. Head covers are provided for
personnel who do not wash their hair
during the exit shower. When leaving
the laboratory and before proceeding
into the shower area, personnel remove
their laboratory clothing and store it in a
locker or hamper in the inner change
room.

Appendix G-I-D-2-f When materials
that contain organisms containing
recombinant DNA moleeules or
experimental animals are present in the
laboratory or animal rooms, a hazard
warning sign incorporating the universal
bichazard syrbaol is posted on all
access doors. The sign idenlifies the
agent, lists the name of the laboratory
director or other responsible person(s),
and indicates any special requirements
for entering the ates [e.g., the need for
immunizations or respirators}.

Appendix G-ll-~2-2. Supplies and
materials needed in the facility are
brought in by way of the double-doored
autoclave, fumigation chamber, or
airlock which is appropriately
decontaminated between each use.
Afler securing the outer doors,

* containment

personnel within the faeility retrieve the
materials by opening the ipterior doors

or the autoclave; Mg&ﬁmaﬁm or

airlock. These doovd are secur
matenalim

rodent cm 4o in effect.
App ena‘x:ﬂ'm Materials fo.g.
plants, animals, and clothing) not
related to the experiment beéing
conducted are not permitted in the
Facility,

Appendix G=II-D~2-j, Hypodemlk:
needles and syripges are used only far
parenteral infection and aspiration:
fluids from laboratory animal;

units (f.e, i
are used for the fn
of flulds cortiiibyg orgs;

contain recombinant DA vhtlecules.

Neadles should not be bent, sheared,
replaced i?i the needle Ww Mgﬂﬁ
Or [Emovi "

use. The neem

instead of thnp ;

Appendix G-11-D-
up for reporting labo
and exposures and on
absenteeism-anid for
surveillance of
associated im;
prepared and
adjunct to
gysiem is H
guarantine, ok
of personnel with pol
laboratory associated ili

Appendix G-I-D-3-f
animals involved in e
requiring B4 Jevel p
shall be housed eith
contained in Gl

placed in

located Inn a spy Iy
which al} persornel 4
one-plece poaittve
Appendix Gk
Selection of Co
Experimental
host-vector gys

conducted in el

containment P

specified for the BL £ ;
containment. AHérnative £ ﬂans
of containment safag«mﬁ“ m in
Table L

ﬁﬁﬁaﬁtﬂ&

Appendix G-I, B—J~Cantafnmmt
Equipment . ;

Appersliz
withip &nhm!; m sgents assigned
to Biosafety Level 4 mm in the
Class I} biological safely cabinet or in
Class I or It biologieal ufetymbinm
used in conjunction with ene-piece
positive pressure personne! suils
ventilated by & life-support system.

Appendix G-II-D-4.—Laboratory
Facilities

Appendix G-I1-D-4-g. The maximum

 containment facility conmists of sither a

separate building or & clearly
demarcated and isolated xone within a

. building. Outer and mner echange rooms

geparated by a shower are provided for
gersonnei entering and leaving the
acility. A double-doored autoclave,
fumigation chamber, or ventilated
airiock is provided for passage of those
materials, supplies, orequ ¢ which
are nof brought into the facility through
the change room.
Appendix G-Ii-D-4-b. Walls, floors,

** and ceilings of the facility are
* constructed o form & sealed Internal

shell which facilitates fumigation and is
animal and insect proof. The internal
surfaces of this shell are resistant to
liguids and chemicals, thus fanfrﬂating
cleaning and decont ,

ared. All penefra in stmnmfu
and surfaces are saafaé. Any draiiis in
the floors contain teaps filled with &
clf:tgmicat d!sinfe::‘tlant of dnmonshatgd
efficacy against the target agent, an

they are connected directly fo the liguid
waste decontamination system. Sawer
and other ventilation lines contain
HEPA filters.

Appendix G-H-D—4-¢. lutarnal facility
appurtenances, such es Haht fatuses, air
ducts. and niility pipes, sze arvanged to
minimfza the
which dust can settle.

Appendix G-B-D—#-c Bench tops
have seamless surfsces which are
imparvious to water and registant to
acide. alkalls, organic solvents, and
moderate haest.

Appendix G-il-i>¢-e, Labaratozy
furniture is of simple and sturdy
construction, and spaces between
benches, cabinets, and equipmant are
accessibfe for cleaning.

Appendix G-II-D—4-{. A foot, elbow,
or automaticelly opereted hand-washing
sink is provided near Yhe door of each -
laboratory room i the facility.

Appendix G-H-D-4£g {fthere is a
central vacuum system, it does not serve
areaa outside the facility. In-line HEPA
filters are placed as near as practiceble
to each use point or service cock. Filters
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or vapor methods in an airlock or
chamber designed for this purpose.

Appendix G-il-D-2-¢. Qnly persons
whose presence in the facility or
individual laboratory rooms is tequired
for program or support purposes are
authorized to enter. The supervisor has
the final responsibility for assessing
each circumstance and determining who
may enter or work in the laboratory.
Access 1o the facility is limited by
means of secure, locked doors;
accessibility is managed by the
Inboratory director, biohazards contro!
officer, or other person respansible for
the physical security of the facility.
Before entering, persons are advised of
the potential biohazards and instructed
as to appropriate safeguards for
ensuring their safety. Authorized
persons comply with the instructions
and all other applicable entry and exit
procedures. A logbaok signed by all
personnel indicates the date and time of
sach eniry and exit. Practical and
effective pratocols for emergency
situations are established.

Appendix Gell-[-2-d. Personnel
enter and leave the facility only through
the clothing change and shower rooms,
Personnel shower each time they leave
the facility. Personne) uge the airlocks to
enter or leave the laboratory only in an
emergency.

Appendix G-Il-D-2-e. Street ¢lothing
is removed in the outer clothing change
room and kept there. Complete
laboratory ¢lothing, including
undergarments, pants and shirts or
jumpsuits, shoes, and gloves, is provided
and used by all personnel entering the
fucility. Head covers are provided for
personnel who do not wash their hair
during the exit shower. When leaving
the laboratory and before proceeding
into the shower area, personnel remove
their laboratory clothing and store it in a
locker or hamper in the inner change
room.

Appendix G-I-D-2-f. When materials
that contain organisms containing
recombinant DNA molecules or
experimental animaly are present in the
laboratory or animal rooms, a hazard
warning sign incorporating the universal
bichazard symbeol is posted on all
access doors. The sign identifies the
agent, lists the name of the laboratory
director ur other responsible personis),
and indicates any special reguirements
for entering the area {e.g., the need for
immunizations or respirators).

Appendix G-fl-I1-2~g. Supplies and
materiala needed in the facility are
brought in by way of the double-doored
autoclave, fumigation chamber, or
zirlock which is apprapriately
decontaminated between each use.
Alter securing the outer doors,

personnel within the facility retrieve the
materials by opening the interior doors
or the autoclave, fumigation chamber, or
airlock. Theee doors are secured afler
materials are brought into the facility.

Appendix G-il-D-2-h. An insect and
rodent contrel program is in effect.

Appendix G-H-[k-2-§. Materials (e.g.,
plants, animals, and clothing) not
related to the experiment being
conducted are not permitted in the
lacility.

Appendix G-1-D-2-f. Hypodermic
needles and syringes are used only for
parenteral injection and aspiration of
fluids from laberatory animals and
digphragm bottles. Only needle-locking
syringes or disposable syringe-needle
units {i.e., needle ig integral part of unit)
are uged for the injection or aspiration
af fluids containing organisms that
contain recombinant DNA molecules.
Needles should not be bent, sheared,
replaced in the needle sheath or guard,
or removed from the syringe following
use. The needle and syringe should he
placed in a puncture-resistant container
and decontaminated, preferably by
autoclaving before discard or reuse.
Whenever possible, cannulas gre used
instead of sharp needles [e.g., gavage).

Appendix G-I{l-D-2-k. A system is set
up for reporting laboratory accidents
and exposures and employee
absenteeism and for the medical
surveiflance of potential laboratory-
associated illnesses. Written records are
prepared and maintained. An essential
adjunct to such a reporting-surveillance
system is the availability of a facility for
quarantine, isolation, and medical care
of personnel with potential or known
laboratory associated jllnesses.

Appendix G-{I-I>-2-]. Laboratory
animals involved in experiments
requiring BL4 level physical containment
shall be housed either in cages
cantained in Class I}l cabinets ot in
partial containment caging systems
{such as Horsfall units [11]], open cages
placed in ventilated enclosures, or salid-
wall and -bottom cages placed on
holding racks equipped with nltraviolet
irradiation lamps and reflectors that are
located in a specially designed area in
which all personnel are required to wear
one-piece positive pressure suits.

Appendix G-II-I-2-m. Aliernative
Selection of Containment Equipment.
Experimental procedures involving a
host-vector system that provides a one-
step higher level of biological
containment than that specified can be
conducted in the Bl4 facility using
containment equipment requirements
specified for the BL3 level of physical
containment. Alternative combinations
of containment safeguards are shown in
Table 1.

Appendix G-II-D-3.—Containment
Egquipment

Appendix G-H-D-3-a. All procedures
within the facility with agents assigned
1o Biosafety Level 4 are conducted in the
Class IH biological safety cabinet or in
Class ! or U biolegical safety cabinets
used in conjunction with one-piece
positive pressure personnel suits
venitilated by a life-support system.

Appendix G-I-D—4.—Laboratory
Facilities

Appendix G-I1-D-4-g. The maximum
containment facility consists of either a
separate building or 4 clearly
demarcated and isolated zone within a
building. Quter and inner change rooms
separated by a shower are provided for
personnel entering and leaving the
facility. A double-doored autoclave,
fumigation chamber, or ventilated
airlock i8 provided for passage of those
malerials, supplies, or equipment which
are not brought into the facility through
the change room.

Appendix G-H.D-4-b. Walls, floors,
and ceilings of the facility are
constructed to form a sealed integnal
shell which facilitates fumigation and is
animal and insect proof. The internal
surfaces of this shell are resistant to
liquids and chericals, thua facilitating
cleaning and decontamination of the
area. All penetrations in these structures
and surfaces are sealed. Any drains in
the floors contain traps filled with a
chemical disinfectant of demonstrated
efficacy against the target agent, and
they are connecled directly to the liquid
waste decontamination system. Sewer
and other ventilation lines conlain
HEPA filtera,

Appendix G-l-D-4-¢. Internal facility
appurtenances, such as light lixtures. air
ducts, and utility pipes, are srranged to
minimize the horizontal surface area on
which dust can settle.

Appendix -{I-I}-4-d. Bench tops
have geamless surfaces which are
impervious to water and resistant to
acids, alkalis, organic solvents, and
moderate heat.

Appendix G-fi-D-4-¢. Laboratory
furniture is of simple and sturdy
construction, and spaces between
bertches, cabinets, and equipment are
avcessible for cleaning.

Appendix G-H-D-4-f. A foot, elbow,
or aulomatically eperated hand-washing
pink is provided near the door of each
laboratory room in the facility.

Appendix G-ll-D—4-g. 1f there is a
central vacuum system, it does not serve
areas outside the facility. In-line HEPA
filters are placed as near as practicable
to each use poirt or service cock. Filters
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are ingtalled to permit in-place
decontamination and replacement.
Other liguid and gas services {o the
facility ace protected by devices that
prevent backflow.,

Appendix G-lI-D-4-h. If water
fountains are provided, th
operaled and are locaf:
corridors outside the: _
water service-to:the feuntain iynet -
connected to the backflow-protected
distribution system supplying water to
the laboratory areas.

Appendix G-IF-D—4-I. Access doors to
the laboratory are self-closing and
lockable,

Appendix G-li-D=4-f. Any windows
are breakage resigtant,

Appendix G-H-D-4-k. .
doored autoclave s provided To
decontaminating materials 1
of the facility. The autoclave do
opens to the area external to the facility
is sealed to the outer wall and
autornatically controlled so that the
outside door can only be opened after
the autoclave “sterilizalion”™ cycle has
been compieted.

Appendix G-II-D—4¢-. A pass-thr,
dunk tank, fumigation chambey, ‘drgn -
equivalent-decontamination methmi 1
provided #o that materials and -
equipment that cannot be
deccntaminated in the autoclave can be
safely remaved from the facility.

Appendix G~-II-D—4-m. Liquid
effluents from laboratory sinks,
biological safety cabinets, floors, and
autoclave chambers are decontaminated
by heat treatment before being released
from the maximum contalmment faciﬁty :
Liquid wastes from shower rooms and
toilets may be decentaminated with
chemical disinfectants or by heat in the
liquid waate decontamination eystem.
The procedurs used for heat
decontamination of liquid wastes is
evaluated mechanically and biologically
by using a recording thermometer and
an indicator microorganism with a
defined heat susceptibility pattern. If
liquid wastes from the shower room are
decontaminated with chemical
disinfectants, the chemical used is of
demonstrated efficacy against the target
or indicator microorganisms.

Appendix G-Il-D-4-n. An individual
supply and exhaust air ventilation
system is provided. The system
maintains pressure differentials and
directional airflow as required to assure
flows inward from areas outside of the
facility toward areas of highest potential
risk within the facility. Manometers are
used to sense pressure differentials
between adjacent areas maintained at
different pressure levels. If a system
malfunctions, the manometers sound an
alarm. The supply and exhaust airflow

~" safety cobirats 1s gl
recirculation through two sets af HEPA
filters in series,

is nterlockéd to ga&m inward {or zero)
airflow at sll-times. -,

Appendix G-iI-D-4-0. The exhauat
air from thie factlity {s fil

in order to mduca the length of -
potentinlly contaminated air ducts, The
filter chambers are designed to allow in
situ decontamination hefre filters are

removed and to fagi eortification

testing after they igd. Coarsg
filters and HEPA B

Appe. =
exhaust alr from Class T s I
s:fety cabinets canbe dstharged into
the la oF

@ facility exhaust
air system. If the & exhaust air
from any of 4
ta the outside
exhaust air syg
this systenein
" unit o8
interferen

cabinets pr-th
systent, -

Appendix G—-E . .. &s:pemaliy

designed sult area | m,ay g provided in
the facility. Personnel who enter this
area wedr a one-plecapositive pressure
fe-aupport

suit that is v?ir;tuatbd hy

. Enty’
an airlock filted r
chemical shower i{s-provided to
decontaminate the-aueface of the suit
before the worker leaves the area. The
exhaust air from the suit area is filtered
by two sets of HEPA filters installed in
series. A duplicate filiration unit,
exhaust fan, and an sutomatically
starting emergency pawer sgurce are
provided. The &k thin the
suit area ia lowe:
adjacent area. Emergency
communication systems are provided.
All penetrations into the internal shell of
the suit area are sealed. A double-
doored autoclave is provided for
decontaminating waste materials to be
removed from the suit area.

c ‘-
shn ‘;ﬁm‘ E-1 ?rﬂm“b‘* s
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TABLE 1.~POSSIBLE ALTERNATE COMBINA-
TIONS OF PHYSICAL mn ByroncaL ToN-

ummm w
Altermate physicsl containmant M::-
4 nnl
tahorm. | Contaln

i ‘ m ment | mem
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Ahpeﬂdix G-Il--Foatnotes and

: Refere;:ces of Appendix G

% &eﬁwﬂaﬂ' Safety at the Center for -

_ Disease Control (Sept, 1874}, U.S. Department
" of Health Education and Welfare Publication
No. CDC 75-8118.

2. Biosafely in Microbiviogical and
Biomedical Laboratories, 18t Edition {March
1984), U.S. Department of Health and Huan
Services, Peblic Health Service, Centers for
Disessa GConirol,'Atlanta, Georgla 30333, and
National Institutes pf. thith. Bethudn.
Maryland 20208, -

3, Natianal. Gmsarimm Sofety
Standords fordtesearch Involving Om.wemr
Viruses {Oct. 1974); LkS. Department of
* Health, Education and Weifare Pubdieation
No. {NIH) 75-780.

4. Netiorol-Institutes of Hea}ﬁ‘f Bivhozards
Safety Cuide {1974}, U.8. Department of

d Welfare, Poblic-

40-00388,

5, Bmkam%ﬁf w Btﬁl'ﬂgiﬂﬂl R&mrsh
{1973}, A, Hellman, MiN. Oxmen, and R.
Pollack {ed.} Cold Spring Harbor Laboratory.

8. Handbook of Laboratory Safety (1971).
2nd Edition. N.V. Steere {ed.). The LChemical
Rubber Co., Cleveland.

7. Bodily, LL. [1970). General
Administration of the Leborotory, HL.
Bodily, E.L. Updyke, un{d 1 503. M:{ao!n I‘(\:di 3
Diagnostic Procw-a or Bacteriel, Mycotic
and Parasitic Hiféifiom. American Public
Health Assoctation, New York, pp. 11-28.

8, Darlow, HM. {1988), Safety in the
Microbiplogical Laboratory. In LR, Norris
and D.W. Robbins {ed.), Methods in
Microblology. Academic Press, Inc., New
Yark, pp. 160204,

8. The Prevention of Leberatory Acquized
Infection (19748). C.H. Collins. E.G, Hartley.
and R. Pilaworth. Public Health Laboratory
Service, Monograph Serles No, 6.

10, Chatigny, M.A, (1981]. Protection
Against Infection in the Microbiologica!
Laboratory: Devices and Procedures. In
W.W. Umbreit {ed.), Advances in Applied
Microbiology. Academic Press, New York,
N.Y, 31131-182,

11. Horsfall, F.L, Jr.. and J.H. Baner (1940}
Individual Isofation of Infected Animals in ¢
Single Ropm. ]. Bact. 40 589-580.

12. Biological safety cabinets referred to in
this section are classified as Class [, Closs 7l
or Closs i cabinets. A Class Iis a ventilated
cabinet for personnel protection having an
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inwasd Bow of air away from the operator.
The exhaust air from thie cabinet is filtered
thraugh a high-efficiency particulete air
(HEPA] filter. This cabinet iz used in three
opsrational modes: (1) with a full-width open
fromt, {2} with an installed front closure panel
(having four 8-inch diameter openings)
without gloves, and {3] with an installed Front
closure panel equipped with arm-length
rubber gloves. The face velocity of the
inward Row of air through the full-widih open
front is 75 leet per minute or greater.

A Class Ii cabinet is a ventilated cabinet
for personnel and product protection having
an open front with inward air flow for
personnel protection, and HEPA filtered mass
recirculated air flow for product protection.
The cabinel exhaust air is filtered through a
HEPA Fitter. The face velocity of the inward
flow of air through the full-widih open front is
75 feet per minute or greater, Design and
performance specifications for Class &
cabinets have been adopted by the National
Sanitation Foundation, Ann Arbor, Michigen.
A Closs JlI cabinet is a closed-front
ventilated cahinet of gas-tight construction
which provides the highest level of personnel
protestion of &l hiohazard safety cabinets.
The interior of the cabinet i3 protected from
contaminsnts exlevior to the cahinet. The
cabinet is fitted with arm-length rubber
gloves and is operated under a negative
pressure of al beast 0.5 inches water gauge.
All supply air is filtered through HEPA filters.
Exhaust air is filtered through two HEPA
filtars or one HEPA filter snd incinerataor
before baing diecharged w0 the outside
environment, Metonal Sanitation Foundation
Standard 48. 1978, Class il [Laminar Flow)
Bichazard Cabinetry. Ann Arbor, Michigan.

13. Biosafety Level 1 is suitable for wark
involving agents of no known or minimal
potentiai hazard to laboratory personnel and
the environment. The labotatory is not
separated from the genersl waffic patterns in
the building. Work is generally conducted on
open bench tops. Spectal centainment
equipment is no! required or generaily used,
Laboratory personnel have specific training
in the procedures conducted in the laboratory
and are supervised by a scientist with
general training in microbiology or a related
science {see Appendix G-IIk-2}.

14. Hiosafety Level 2 is similar to Level 1
and is sullable for work involving agents of
moderste potential hazard to personnel and
the environment. It differs in that: (1)
iaboratory personnel have specific training in
handling pathogenic agents and are directed
by competent acientists; {2) access to the
laberatory is limited when work is being
conducted; and (3} certain procedures in
which infectious aerosols sre crested are
conducted in biological safety cabinets or
ather phyeical containment equipment {gee
Appendix G-i-2). .

15. Office of Research Safety, National
Cancer Inatitute, and the Special Committee
of Safety and Health Experts. 1978.
“Lahoratory Safety Monograph: A
Supplement to the NIH Guidelines for
Recambinant DNA Research.” Bethesda,
Maryland, National Institutes of Heslth.

16. Biosafety Level 3 is applicable te
clinical, diggnostic, teaching, research. or
production facilities in which work is done
with indigenous or exotic agenis which may
caude serious oF potentially tethal discase as
& result of exposure by the ishalation route.
Laboratory personnel have specific training
in handling pathogenic and potentially lethal
agents end are supervised by competent
scientists who are experienced in working
with thess agents. Al procedures involving
the munipulation of infectious material are
corducted within biclogical sefety cabinets
or other physical containment devices or by
personnel wearing apprapriate personal
protective clothing and devices. The
laboratory has special engineering and design
features. it is racognized, however, that many
existing facilities may not have all the facitity
safeguards recommended for Biosafety Level
3 (e.g.. access zone, sealed penetrations, and
directianal airflow, etc]. In these
circumstances, accepiable safety may be
achieved for routine or repsetitive operations
(e.g.. diagnostic procedures involving the
propagation of an agent for identification,
typing, and susceptibility testing) in
laboratories where facility features satisfy
Blosafety Lovel 2 recommendations provided
the recommended "Standard Microbiological
Practices,” “Speciel Practices,” and
“Containment Equipmant” for Biosafety Level
3 ave rigorously [ollowed. The decision to
implement this modification of Biosafety

Level 3 recommen dotions should be made
only by the laboratory director [see Appendix
G-1li-2).

Appendix H—Shipmeant

Recombinant DNA molecules
contained in an organism or virus shall
be shipped only as an etiologic agent
under requirements of the U.S. Public
Health Service, and the U.S. Department
of Transportation (§ 72.3, Part 72, Title
42, and §§ 173.386-.388, Part 173, Title
49, U.8. Code of Federal Regulations
{CFR}} a5 specified below:

Appendix H-I

Recombinant DNA molecules
conlained in an arganism or virus
requiring BL1, BLZ, or BL3 physical
containment, when offered for
transportation or transported, are
subject to all requirements of §§ 72.3(a}-
{e), Part 72, Title 42 CFR, and
§§ 173.386-.388, Part 173, Title 48 CFR,

Appendix H-H

Recombinant DNA molecules
contained in an crganism or virus
requiring BL4 physical containment,
when offered for transportation or
transported, are subject to the
requirements listed above under
Appendix H-{ and are also subject to
§ 72,3(f), Part 72, Title 42 CFR.

Appendix H-1H

Information on packaging and labeling
of etiologic agents is shown in Figures 1,
2, and 3. Additional information on
packaging and shipment is given in the
“Laboratory Safety Monograph—A
Supplement to the NIH Guidelines for
Recombinant DNA Research,” available
from the QOffice of Recombinant DNA
Activities and in Biosafety in

‘Microbiologicel and Biomedicagl

Labaratorias (see Appendix G-I11-2).
BILLING CODE 4140-01-M
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SALING CODE 4140-01-8

PACKAGING AND

| LABELING OF

ETIOLOGIC AGENTS

The Interstate Shipment of Etiologic Agents (42 CFR, Part
72) was revised July 21, 1880 to provide for packaging and
labeling requirements for etiologic agents and certain other
materials shipped in interstate traffic.

Figures 1 and 2 diagram the packaging and lsbeting of etio-
logic agents in volumes of less than 50 ml. in accordance with
the provisions of mbmngnph 72.3 {a} of the cited reguis-
tion, Figure illustrates the colir and site of the label, de-
cribed in subparagraph 72.3 {# {1 - 5) of the requlations,
which shall be omxud to ol d’ugmom of etivtogic agents.
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Attn: Bioh, Control Office
16800 Clifton Road
Atlantp, Geprgia 30333
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Appendix [—Biological Containment
{See also Appendix E)

Appendix I-I—Levels of Bivlagical

Containment.

In consideration of biolagical
containment, the vector (plaamid,
organelle, or virus) for the recombinant
DNA and the host [bacterial, plan, or
enimal cell] in which the vector is
propagated in the laboratory will be
considered together. Any combination of
vector and hoat which is $o provide
biclogical containment must be chosen
or constructed so that the following
types of “escape” are minimized: (i}
Survival of the vector in its host cutside
the laboratory, and {li} trapsmission of
the vector from the propagation host to
other nonlaboratory hosts.

The following levels of biclogical
containment (HV, ot Host- Vector,
systems} for prokaryotes will be
established; specific criteria will depend
on the organisms to be used.

Appendix I-I-A. HV1. A host-vector
system which provides a moderate level
of containment. Specific systems are:

Appendix I-I-A-1. EK1. The host is
always E. coli K-12 or a derivative
thereof, and the vectors include
nonconjugative plasmids (e.g. pSC101,
ColElL or derivatives thereof [1-7] and
variants of bacteriophage, such ag
lambda [8-15]. The E. coli K~12 hoate
shall not contain conjugation-proficient
plasmids, whether autonomous or
integrated, or generalized transducing
phages.

Appendix I-1-A-2. Other HV1, Hosts
and vectors shall be, at 2 minimum,
comparable In containment to £, coff K~
12 with a non conjugetive plasmid or
bacteriophage vector. The data to be
considered and a mechanism for
approval of such HV1 systems are
described below [Appendix I-iI).

Appendix I-I-B. HV2. These are hoat-
vector systems shown to provide a high
level of biological containment as
demonstrated by data from suitable
tests performed in the lahoratory,
Escape of the recombinant DNA either
via survival of the organisms or via
transmission of recombinant DNA to
other organisms should be less than 1/
10® under specified conditions. Specific
gyatems are:

Appendix I-I-B-1. For EK2 host-
vector systems in which the vector is a
plasmid, no more than one in 10®* host
cells should be able to perpetuate a
cloned DNA fragment under the
specified nonpermissive laboratory
conditions designed to represent the
natural environment, either by survival
of the original host or as a consequences

of transmission of the cloned DNA
fragment,

Appendix I-I-B-2, For EK2 host-
vector systems in which the vectoris a
phaga, no more than one in 10* phage
particles should be able to perpetuate a
cloned DNA fragment under the
specified nonpermissive laboratory
conditions designed to represent the
natural environment either: (i) as a
prophage (in the inserted or plasmid
form) in the laboratory host used for
phage propagation or (ii) by surviving in
nateral environments and transferring a
cloned DNA fragment to other hosts {or
their resident prophages].

Appendix [-ll—Certiffcation of Host-
Vector Systems

Appendix I-II-A. Responsibility. HV1
systeras other than £ ¢ofif K-12 and HVZ
host-vector systems may not be
designated as such until they have been
certified by the Director, NIH.
Application for certification of a host-
vactor system is made by written
application to the Office of Recambinant
DNA Activities, National Institutes of
Health, Building 31, Room 3810,
Betheada, Maryland 20892,

Host-vector systems that are proposed
for certificetion will be reviewad by the
RAC (see Section I'V-C-1-b-{1)-{e]).
This will first involve review of the data
on construgtion, properties, and testing
of the proposed host-vector system by a
working gru&mmpmd of one ar more
members of the RAC and other persons
chosen because of their axpertise in
evaluating such data. The committee
will then evaluate the report of the
working group and any other available
information at & regular review meeting.
The Director, NIH, is responsible for
certification after receiving the advice of
the RAC. Minor modifications of
existing certified host-vector systems
where the madifications are of minimal
or no consequence to the properties
relevant to contalament may be cartified
by the Director; NH, without review by
the RAC [see Section TV-C~1-b-{3)-{c}).

When new host-vector systems are
certified, natice of the certification will
be sent by ORDA to the applicant and to
all IBCs and will be published in the
Recombinant DNA Technical Bulletin.
Copies af g list of all currently certified
host-vectar systems may be obtained
from ORDA at any time.

The Director, NIH, may at any time
rescind the certification of any host-
vector system [see Section [V-C-1-b~
{3)-(d)). If certification of a host-vector
system is rescinded, NIH will instruct
investigators lo transfer cloned DNA
into & different system or use the clones
at & higher physical containment level
unless NIH determines that the already

constructed clones incorporate adequate
biological containment.

Certification of a given system does
not extend to modifications of either the
host or vector component of that system.
Such modified systems must be
independently certified by the Director,
NIH. If modifications are minor, it may
only be necessary for the investigator to
submit data showing that the
modifications have either improved or
not impaired the major phenotypic traits
on which the contaiment of the system
dependa. Substantial modifications of a
certified system require the submission
of complete testing data.

Appendix I-H-8. Data to be
Submitted for Certificotion.

Appendix I-I]-B-1. HV1 Systems
Other than E. coli K~12. The fellowing
types of data shall be submitted,
modified as appropriate for the
perticular system under consideration:
{i) A description of the organiam and
vector; the strain's naturel habitat and
growth requirements; its physiological
properties, particularly those related to
its reproduction and survival and the
mechanisms by whith it exchanges
genetic information; the range of
organisms with which this organism
normally exchanges genetic information
and what sort of information ia
exchanged; and any relevant
information on its pathogenicity or
toxicity; (i} a description of the history
of the particular straina and vectors to
be used, including data an any
mutations which render this arganism
less able to survive or ransmit genetic
information; and (iii) a general
description of the range of experiments
contemplated with emphasis on the
need for developing such an HV1
system.

Appendix I-II-8-2. HV2 Systems.
Investigators planning to request HV2
certification for host-vector systems can
ebisin instractions from ORDA
cononening data to be submitlad [14-15].
In general, the following types of data
are required: {i} Description of
construction steps with indication of
source, properties, and manner of
introduction of genetic traits; (ii)
quantilative data on the stability of
genetic traits that contribute to the
containment of the system; [ili] data on
the survival of the host-vector system
under nonpermissive laboratory
conditions designed to represent the
relevant natural environment; (iv) Dala
on transmigsibility of the vector and/er
a cloned DNA fragment under both
permisgive and nonpermissive
conditions; (v} data on all other
properties of the system which affect
containment and utility. including
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information on yields of phage or
plasmid molecules, ease of DNA
isolation, and ease of transfection or
transformation; and [vi) in some cases,
the investigator may be asked to submit
data on survival and vector
transmisgsibility from expenments in
which the bost-vector is fed to
Iaberatory animals and hunmsubim
Such /n vivo data may be required to -
confirm the validity of predicting in vivo
survival on the basis of in vitro
experiments.

Data must be submitted in writing to
ORDA. Ten to twelve weeks are
normally required for review and
tirculation of the data prior to the
meeting at which such dafa gan be
considered by the RAC. Investigators

are encguraged to publish their data on I.
the construction, properties, and testing

of proposed HV2 systems prior to
consideration of the system by the RAC
and its subcommittee. More specific
inatructions concerning the type of data
to be submitted to NIH for proposed EK2
systems inmlving either plasmids or
bacteriophage in £. cofi K-12 are
available from ORDA.
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recombinant DNA, cell ftmen or aimﬂar
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addreamus scientific problems, sharing
information, and developing consensus;
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development of Federal agencies’ .
review procedures and desessments;

{c} Facilifiite gdntinuing cooperation
among Federal. agenclea on emerging

. scientific issues; and

{d) Identify gaps in sclentific ~
knowledge. :

Authority

To accomplish these functions the
BSCC is authorized to:

{a) Receive documentation from
agencies necessary for the performance
of its function;

fb) Conduct analyses of brosd
scientific 1ssues that extend beyond
those of any one agency;

(c} Developgeneric stentific’ - -
recommendationa that can be appﬂed to
similar, recurring applications;

{d) Convene workshops, nymposia. .
and generic resenrch projects related to
scientific iasues in bietechaolapni-aid: -
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Members and ﬁmn
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initial members:

Department-of #aﬂc\ﬂ i
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Administration
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Assistant Administrator for Research

and Development
National Science Foundation . L
Assistant Dirgcmatﬂekslca
Behavorial & Social Belances -

The BBCC ia-chaired by the Assistant
Director far Biological, Behavioral and
Social Sciences of the Nattonal Beience
Foundation and the Direclor of the
National Institutes of Health on &
rotating basia.

~ Adminigtralive Prov[szon.s

[) The BSCC will report to she-
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{b) Meetings of the BSCC shall be held
periodically. Some public meetings will
be held,

{v] Confidential business information
and proprietary information shall be
protected under the confidentiality
requitements of each member agency.

{d) Subcommittees and working
groups, with participation not restricied
to BSCC members or full-time Federal
employees, may be formed to assist the
BSCC in its work.

(e} All BSCC members will be full-
tirne Federal employees whose
compensation, reimbursement for travel
expenses and other costs shall be borne
by their respective agencies.

[} Each member of the BSCC shall
provide such agency support and
resources as may be available and
necessary for the operation of the BSCC
including undertaking special studies ss
come within the functions assigned
herein.

(g) An Office of Science and
Technology Policy staff member will
serve as BSCC Executive Secretary.

Appendix K—Physicel Containment for
Large-Scale Uses of Organisms
Countaining Recombinant DNA
Moleculas

This part of the Guidelines specifices
physical containment guidelines for
large-scale (greater then 10 liters of
culture] ressarch or production invelving
viable organisms containing
recombitiant DNA molecules. It shall
apply to large-scale research or
production aclivities as specified in
Section II-B~5 of the Guidelines.

All provisions of the Guidelines shall
apply to large-scale ressarch or
production activitiea with the following
modifications:

» Appendix K shall replace Appendix
G when quantities in excess of 10 liters
of culture are involved in research or
production,

+ The instilutions shall appoint a
Biological Safety Officer (BSO] if it
engages in large-scale research or
production activities involving viable
organisms containing recombinant DNA
molecules. The duties of the B8O shall
include those specified in Section IV-B-
4 of the Guidelines.

» The institution shall establish and
maintain & health surveillance program
for personnel engaged in large-scale
research or production activities
involving visble arganisms conteining
recombimant DNA molecules which
require BL3 contsinment at the
laboratory scale. The program shall
include: preassignment and periodic
physical and medical examinations;
collection, maintenance and analysis of
serum specimens for monitaring

serologic changes that may result from
the employee's work experience; and
provisions for the investigation of any
sericus, unusual or extended illnesses of
employees to determine possible
occupational origin.

Appendix K-[—Selection of Physical
Contaimment Levels.

The selection of the physical
containment level required for
recombinant DNA regearch or
production involving more than 10 liters
of culture is based on the containment
guidelines estsblished in Part Il of the
Guidelines. For purposes of large-scale
research or production, three physical
containment levels are established.
These are referred to as BL1-LS, BL2-
L5, and BL3-LS. The BL-LS level of
physical containment is required for
large-scale regearch or production of
viable orgsnisms containing
recombinant DNA molecules which
require BL] containment at the
laboratory scale. {The BL1-LS level of
physical containment is recommended
for large-acale research or production of
viable organisms for which BLI is
recommended at the laboratory acale
such as those described in Appendix C.)
The BL2-LS level of physical
containment is required for large-scale
research or production of viable
organisms coataining recombinant DNA
molecules which require BL2
containment at the laboratory scale, The
BL3-LS level of physical containment is
reguired for large-scale research or
production of viable organisms
containing recombinant DNA molecules
which reguire BL3 contalment at the
laboratory scele. No provisions are
made for large-scale research or
production of viable organisma
containing recombinant DNA molecules
which require BlA containment at the
laboratory scale. If neceazary, these
requirements will be established by NIH
on an individual basig,

Appendix K-II--BL1-LS Level

Appendix K-IF-A. Cultures of viable
organisms containing recombinant DNA
maolecules shall be handled In a closed
system {o.g.. closed vessal used for the
propagation and growth of cultures} or
other primery containment equipment
{2.g.. biological aafely cabinet containing
a centrifuge used to process culture
fluids) which is designed to reduce the
potential for escape of viable organisms.
Volumes less than 10 liters may be
handled outside of a closed system or
other primary containment equipment
provided all physical conteinment
requirements specified in Appendix G-
11-A of the Guidelines are met.

Appendix K-II-B. Culture fluids
{except as allowed in Appendix K-II-C)
shall not be removed from & closed
system or other primary containment
equipment unless the viable organisms
containing recombinant DNA molecules
have been inactivated by a validated
inactivalion procedure. A validated
inactivation procedure is one which has
been demonstrated to be effective using
the organism that will serve as the hast
for propagating the recombinant DNA
molecules.

Appendix K-I-C. Sample collection
from a closed system, the addition of
materials to a closed system, and the
transfer of culture fluids from one ¢Josed
system to another shall be done in a
manner which minimizes the release of
aerpsols ar contamination of expesed
surfaces.

Appendix K-{I-I). Exhaust gases
removed from a closed system or other
primary containment equipment shall be
treated by filtera which have efficiencies
equivalent to HEPA filters or by other
equivalent procedures {e.g. incineration}
to minimize the release of viable
arganisms containing recombinant DNA
molecules to the environment.

Appendix K-H-E. A closed system or
other primary containment equipment
that has contained viable organisms
containing recombinant DNA molecules
shall oot be opened for maintenance or
other purposes unless it has been
sterilized by a validated sterilization
procedure. A validated sterilization
pracedure is one which has been
demonstrated to be effective using the
organism that will serve as the host for
propagating the recombinant DNA
molecules.

Appendix K-II~F. Emergency plans
required by Section IV-B-3-f shall
include methods and procedures {or
handling large losses of culture on an
emergency basis,

Appendix K-Ill-BL2-18 Level

Appendix K~-II-A. Cultures of viable
organiams conteining recombinant DNA
molecules shall be handled in & closed
system (e.g.. closed vessel used for the
propagation and growth of cullures) or
other primary containment equipment
[e.g.. Class I1] hiological safety cabinet
containing a centrifuge used to process
culture fluids] which is designed to
prevent the escape of viable organisms.
Volumes less than 10 liters may be
handled outside of a closed system or
other primary containment equipment
provided g1l physical containment
requirements specified in Appendix G-
H-B of the Guidelines are met.

Appendinx K-IIF-B. Culture fluids
{except as allowed in Appendix K-{I-C}
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shall not be removed from a closed
system or other primary containment
equipment unless the viable organisms
contsining recombinent DNA molecules
have been inactivated by a validated
inactivation procedure. A validated
inactivation procedure is one which has

Lieen demonstrated to be effective using -

the organism that will serve as the host
for propagating the recombinant DNA
molecules.

Appendix K-JII-C. Sample collection
from & closed system, the addition of
materials te a closed system, and the
transfer of cultures fluids from one
closed system to another shall be done

a manner which prevents the release
of aerosols or contamination of exposed
surfuces.

Appendix K-II-D. Exhaust gases
removed from a closed system or other
primary containment equipment shall be
treated by filters which have efficiencies
equivalent to HEPA filters or by other
equivalent procedures {e.g.. incineration)
to prevent the release of viable
organisms containing recombinant DNA
molecules to the environment.

Appendzx K~HI-E, A closed system or
other primary containment equipment
that has contained viable organisms
containing recombinant DNA molecules
shall not be opened for maintenance or
other purposes unless it has been
sterilized by a validated sterilization
procedure. A validated sterilization
procedure is one which has been
demonsirated to be effective using the
organismas that will serve as the host for
propagating the recombinant DNA
molecules,

Appgndix K-1li-F, Rotating seals and
other mechanical devices directly
- ussoctated with a closed system used
for the propagation and growth of viable
organisma containing recombinant DNA
molecules shall be designed to prevent
leakage or shall be fully enclosed in
ventilated housings that are exhausted
through filters which have efficiencies
equivalent to HEPA filtars or throagh
other eqmvaiem treatment devices.

Appandix Kell-G. A closed system
. used for the propagaimn and growth of
viable urganisms containing
recombinant DNA molecules and other
primary containment equipment used to
contain operations involving viable
organisms containing recombinant DNA
molecules shall include monitoring or
sensing devices that monitor the
integrity of contalnment during
operations.

Appendix K=#l-H-A-closed system
used for the propagation and growth of
viable organiams conteining the
recombinant DNA moiecules shall be
tested for integrity of the containment
features using the organism that will

serve as the host for propagating
recombinant DNA molecules. Testing
shall be accomplished prior to the

introduction of viable org e
containing re olecules
and folle

replacemen it

features, Procedures and methods used.
Ini.the testing shall be appropriate for the
equipment design and for recovery and
demaonstration of the test organism.
Records of tests and results ehall be
maintained on file.

Appendix K~III-I, A closed system
used for the pmp&gaﬁ ;
viable or

Pﬁﬂﬂ% :
identification shali_};e usa n ali raconh
reflecting testing, opieration, and
maintenance and in all dncumﬁmta’unn
relating to use of this equipment for
research or production activities
involving viable organisms contajning
recombinant DNA molecules,

Appendix K-I[I-]. The unj
biohazard he

closed sy iy conkainment
equipment wh g-oentain viable
organisms cor nhinant DNA
molecules,

Appendix K-HI-K, Emememy plans

required by Saction IV-B3-f ahall
include meathods.and procedures for
handling large losses af 4 eulture on an
emergency basia,

Appendix K-V

system [e.g.,' dl
propagation and graw i
other primary containrnent equipment
{e.g.. Class Il biological safety cabinet
containing a cenirifuge used o process
culture luids) which is designed to
prevent the escape of viable organisms,
Volumes leas th ' ‘be

Appendix K-IV-
{except as allowed in Appandlx K-V~
C) shall not be removed from a clossd
system or other primary containment
equipment unless the viable prganisms
containing recombinant BNA molecnlea-
have been inactivated
inactivation p

inactivation pe ich has
been demonsirs tive using
the organiems that pérveas the host
for propagating the fécombinant DNA
molecules.

Appendix X~IV-C. Bample collection
from & closed system, the addition of
materials to & closed aystem, and the

transfer of culture fluids fram one closed
system to another shal} bedone in &
manner which prevents the release of
aerosecls or contamination of exposed
surfaces.

Appendix X-I1V=-D. Exhaust gases
remove& from a closed system or other

sontainment equipment shall be
n;? ‘filters which have efficiencies
equlvalent 1o HEPA filters or by other
equivalent procedures {e.g.. incmeraﬁon)
to prevent the release of viable - -
organisma contsining recombinant I!NA
molecuien to the environment. ‘

Appendix K-IV-E. A closed systemor
other primary containment equipment
that has contained viable organisms
containing recombinant DNA molecules
shall not be opsned for maintenance or
other purposes unless it has béen
sterilized by a validated sterilization
procedure. A validated sterilization
procedure is one which hasbeen
demonstrated to be effective using the
organisma that will sefve as the host for
propagating the recombinnnt DNA
molecules. :

Appendix K-IV-¥. A closed system
uzed for ¢ x propagetion and growth of
viable gfganisms containing .
recombinant DNA molecules shall be
operated so that the space above the
culture level will be maintained ata
pressure as low as possible, ,

with equmggnt

a¥io
. maintain'the 1A : égﬂfy u! gpntmmnt

features. = ‘Kg 1s and

Appendix K-IV-G. fa&gnn an
other mechanioat devices direclly
associated with.e closed system used to
contain viable organians containing
recombinant DNA molecules shall be
designed to prevent leakage or shall be
fully enclosed in ventilated housings
that are exhausted through filters which
have efficiencies equivalent to HEPA
filters ar threugh-othar equivalent
tresyment devices.

Appendix K~-I¥-H. A closad system
used for the propagation and growth of
viable organisms containing
recombinant DNA molecules and other
primary contsinment equipment used to
contain operations invelving viable
ofganisms containing recombinant DNA
molecules shall include mmﬂmdng or-
sensing devices that moniior the-

. integrity of containment during

operations.

Appendix K-JV-]. A closed mtcm .
used for the-propagation snd gmwﬂz of
viable organisms containing
fecornbinant DNA melecules ehall be
tested for integrity of the containment
features using the organisms that will
serve as the host for propagating the
recombinant DNA molecules. Testing
shall be accomplished pricr to the
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introduction of viable organisms
containing recombinant DNA molecules
and following modification or
replacement of essential containment
features, Procedures and methods used
in the testing shall be appropriate for the
equipment design and for recovery and
demonasiration of the test organism.,
Records of tests and results sbhall be
maintained on file.

Appendix K-1V-]. A closed system
used for the propagation and growth of
viable organisms containing
recombinant DNA molecules shsll be
permanently identified. This
identilication shall be used in all records
reflecting testing, operation, and
maintenance and in all documentation
relating to the use of this equipment for
research production activities involving
viable organisms conlaining
recombinant DNA molecules.

Appendix K-fV-K, The universal
bichazard sign shall be posted on each
closed system and primary gontainment
eguipment when used to contain viable
organisms containing recombinant DNA
molecules,

Appendix K-1V-L, Emergency plans
required by Section 1V-B-3-{ shall
include methods and procedures for
handling large losses of cultute on an
emergency basis.

Appendix K-IV-M. Closed systems
and other primary containment
equipment used in handling cultures of
viable organisms containing
recombinant DNA molecules shall be
iocated within & controlied area which
meets the following requirments:

Appendix XK-1V-M-1. The controlled
area ghall have a separate entry area.
The entry area shall be a double-doored
space such as an air lock, anteroom, or
change room that separates the
controlled area from the balance of the
facility.

Appendix K~{V-M-2. The surfaces of
walls, cetlings, and floors in the
controlled area shall be such as 1o
permit ready clesning and
decontamination,

Appendix K-IV-M-3, Penetrations
into the controlied ares shall be sealed
to permit liquid or vapor phase space
decontamination.

Appendix K-1V-M—4. All utilities and
service or process piping and wiring
entering the controlled area shall be
protected against contamination.

Appendix K-IV-M-5. Hand-washing
facilities equipped with foot, elbow, or
automnatically operated valves shall be
located at each major work area and
near each primary exit.

Appendix X-iV-}M-8 A shower
facility shall be provided. This facility
shall be located in close proximity to the
controlled area.

Appendix K-1V-M-7. The conirolled
area shall be designed to prechude
release of culture fluids outside the
controlled area in the event of an
ancidental spill or release from the
closed systems or other primary
containment equipment.

Appendix K-IV-M-8.The controlled
area shall have & veniitation system that
is capable of controlling air movement.
The movement of aiy shall be from areas
of lower contamination potential to
areas of higher contsmination potential.
If the ventilation system provides
positive pressure supply air, the system
shall operale in & manner that prevents
the reversal of ths direction of air
movement or shall be equipped with an
alarm that would be actuated in the
event that reversal in the direction of air
movement were {0 ocour. The exhaust
air from the controlled area shall not be
recircuiated to other areas of the
facility. The exhaust air from the
controlled area may be discharged o
the putdoors wilthout filtration or ether
means for effectively reducing an
accidental aerosol burden provided thet
it can be dispersed clear or occupied
buildings and air intakes.

Appendix K-{V-N. The fullowing
personnel and operational practices
shall be réquired:

Appendix K~JV-N-1. Personne! entry
inte the controlied area shall be through
the entry area specifed in Appendix K-
IV-M-1,

-Appendix K-1V-N-2. Persons entering
the controlled area shall exchange or
cover their pergonal clothing with work
garments such as jumpsuils, laboratory
coats, pants and shirts, head cover, and
shoes or shoe covers. On exit from the
controlled ares the work clothing may
he stored in a locker separate from that
used for personal clothing or discarded
for laundering. Clothing shall be
decontaminated before laundering.

Appendix K-JV-N-3. Entry into the
controlled area during periods when
work is in progress shall be restricted to
those persons required 1o meet program
or support needs. Prior to entry ail
persons shall be informed of the
aperating practices, emergency
procedures, and the nature of the work
canducted.

Appendix K~{V-N-4. Persons under 18
years of age shall not be permitted to
enter the controlled area.

Appendix K-IV-N-5. The universal
bichazard sign shall be posted on entry
doors to the controlled area and all
internal doors when any work involving
the organism is in progress. This
includes periods when decontamination
procedures are in progress. The sign
posted on the entry doors to the
controlled area shall include a statement

ol agents in use and personnel
authorized to enter the controlled area.

Appendix K-IV-N-8, The controlled
area shall be kept neat and clean.

Appendix K-IV-N-7. Eating, drinking,
smoking, and storage of food are
prohibited in the controlled area.

Appendix K-{V-N-8 Animals and
plants shall be excluded {vom the
controlled area.

Appendix K-IV-N-9 An elfective
insect and roden| conlral program shal)
be maintained,

Appendix K-IV-N-10. Access doors
to the controlled area shall be kept
closed, except as necessury for access,
while work is in progress. Serve doors
leading directly outdoors shall be sealed
and locked while work is in progress,

Appendix K-1V-N-11. Persons shal}
wash their hands when lraving the
controlled area.

Appendix K-IV~N-12. Persons
working in the controlled area shall be
trained in emergency procedures.

Appendix K-IV-N-13. Equipment and
materials required for the management
of accidents involving viable vrganisms
containing recombinant DNA molecules
shall be available in the controlled area.

Appendix K-fV-N-14. The cantrolled
drea shall be decontaminated fn
accorgance with gstablished procedures
following spilla or other accidental
release of viable arganisms containing
recambinant DNA molecules.

Appendix L—Release Into the
Environmeni of Certain Plants

Appendiy L-f~—Gengral lnformation

Appendix L specifies conditions under
which certain plants as specified below,
may be approved for release inlo the
environment. Experiments in this
category cannot be initiated without
submission of relevant informalion on
the proposed experiment to NIH, review
by the RAC Plant Working Group, and
specific approval by NIH. Such
experiments also require the approval of
the IBC before initiation. Information on
specific experiments which have been
approved will be available in ORDA
and will be listed in Appendix L-II1
when the Guidelines are republished.

Experiments which do not mest the
specifications of Appendix L-11 fal]
under Section III-A and require RAC
review and NIH and 1BC approval
before initiation.

Appendix L-1l-Criteria Allowing
Review by the RAC Plant Working
Group Without the Requirement for Full
RAC Review

Approval mey be granied by ORDA in
consultation with the Plant Working
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Croup without the requirement for full
RAC review [IBC review is nlso
necessary) for growing plants containing
recombinant DNA in the field under the
following conditions:

Appendix L-1I-A. The plant species is
a cultivated crop of a genus that has no
species known to be a noxious weed,

Appendix L-1I-B. The introduced :
DNA consists of well-characterized -
genes containing no sequences harmful
to humans, animals, or plants.

Appendix L~II-C. The vector eansists
of DNA. (i} From exempt host-vector
systems (Appendix C); [ii} from plants of
the same or closely related species; (i)
from nonpathogenic prokaryotes or
nonpathogenic lower eukaryotic plants;
{iv) from plant pathogens only if
sequences resulting in production of
disease symptoms have been deleted; or
(v] chimeric vectors constructed from
sequences defined in {i} to {iv] above.
The DNA may be intraduced by any
suitable method. If sequences resulting
in production of disease symptoms are
retained for purposes of introducing the
DNA into the plant, greenhouse-grown
plants must be shown to be free of such
sequences before such plants,
derivatives, or seed from them can be
used in Held tests.

- foriher preveaﬁ'ng
“recombinant DN
- patablished: mm&mmm Review

Appendix L-[II

Appendtx 1=H=D, Pianta are grown in
contro[l«l”m.ﬁdda under specified

he species, and for
lanifs containing
rbecoming

by ummm

mﬁihe ﬂptend
e binant
beded d. The results of
the outlined tests must be submitted for
review by the IBC. Copies must also be
submitted to the Plant Working Group of
the RAC.,

R

Recombinant DN& Antw:ties. National

Institutes of Health, Building 31, Room
3810, Bethesda, Maryland 20882,

{OMB's “Mandatory Information -
Requirements for Fedarsl Asaistance Frogram
Anncuncements” (45 FR 39582} reguires a
statement concerning the official government
programs contained in the Catelog of Federal
Domestic Assistance. Normally NIH lista in
its announcements the number and title of
affected individual programs for the guldance
of the public. Because the guidance in this
natice covers not only virtually every NIH
program but alec gssentially every Federal
research program in which DNA recombinant
molecule technigues could be vsed, it has -
been determined to be not cost effective or in.
the public interest to attempt to list these
programs. Such a list would likely require
several additional pages. In addition, NIH
could not be certain that every federal
program would be included as many Federal
agencies, a8 well ag private organizations,
both national and international, have elected
to folluw the NIH Guidelines. In lieu of the
individual program listing, NIH invites
readers to direct guestions to the Information
sddreas above about whether individual
programs listed In the Cotalog of Federal
Domestic Assistance are affected.}

Dated: April 18, 1988.
Thomas E. Malone,
Acting Director, National Institutes of Health.
{FR Doc, 86-10120 Filed 5-6-88; 8:45 am]
BILLING CODE 4140-01-M
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DEPARTMENT OF HEALTH AND Dated: December 10, 1988, The current NIH Guidelines for
HUMAN SERVICES Batty |. Bevaridge, Research Involving Recombinant DNA
Committee Management Officer, NIH. Molecules (Guidelines] contain the
National Institutes Of Hesith (FR Doc. 88-28441 Filed 12-8-86: 8:45 am) following text in section [lI-A of the
Recombinant DNA Advisory BILLING CODE 4140-01-4 Guidelines.

Committes; Maeting

Pursuant to Pub. L. 92-463, notice is
hereby given of a meeting of the
Recombinant DNA Advisory Committee
at the National Institutes of Health,
Building 1, Wilson Hall, 8000 Rackville
Pike, Bethesda, Maryland 20892, on
February 2, 1987, from approximately 9
a.m. to adjournment at approximately 5
p.m. This meeting will be open to the
public to discusa:

Amendment of Guidelines: and other
matters to be considered by the
Committee.

Attendance by the public will be
limited to apace available. Members of
the public wishing to speak at the
meeting may be given such an
opportunity at the discretion of the
Chair,

Dr, William }. Gartland, Executive
Secretary, Recombinant DNA Advisory
Comrnittee, National Institutes of
Heaith, Building 31, Room 3B190,
Bethesda, Maryland., telephone {301)
498-8051, will provide materials to be
discussed at the meeting, rosters of
committee members, and substiantive
program informaton. A summary of the
meeting will be available at a later date.

OMB's "Mandatory Information
Requirements for Federal Assistance
Program Announcements” (45 FR 39582}
requires a statement concerning the
official government programs coniained
in the Catalog of Federal Domestic
Assigtance, Normally NIH lists in its
announcements the number and title of
affected individual programs for the
guidance of the public. Because the
guidance in this notice covers not only
virtually every NIH program but also
essenttally every Feders! research
program in which DNA recombinant
molecule techniques could be used, it
has been determined to be not cost
effective or in the public interest to
attempt to list these programs. Such a
list would likely require several
additional pages. In addition, NIH could
not be certain that every Federal
program would be included as many
federal agencies, as well as private
organizations, both national and
international, have elected to follow the
NIH Guidelines. In lieu of the individual
program listing, NIH invites readers to
direct questions to the information
address above about whether individual
programs listed in the Catalog of
Federal Domestic Assistance are
affecled.

Recombinant DNA Research:
Proposad Actions Under Guidelines

Aaency: National Institutes of Haalth,
PHS, DHHS.

AcTion: Notice of proposed actions
under NIH guidelines for research
involving recombinant DNA molecules.

sumMARY: This notice sets forth
proposed actiona to be taken under the
National Institutes of Health {NIH)
Guidelines for Research involving
Recombinant DNA Molecules.
Interested parties are invited to submit
comments concerning these proposals,
These propasals will be considered by
the Recombinant DNA Advisory
Committee (RAC] at its meeting on
February 2, 1987, ARer consideration of
these proposals and commenis by the
RAQ, the Diractor of the National
Institutes of Health will issue decisions
on these proposals in accord with the
Guidelines,

paTeE: Comments received by Januvary
22, 1987, will be reproduced and
distributed to the RAC for consideration
at its February 2, 1987, meeting.
ADDRESS: Written comments and
recommendations should be submitted
to the Director, Office of Recombinant
DNA Activities, Building 31, Room 3814,
National Institutes of Health, Bethesda,
Maryland 20882, All comments received
in timely response to this notice will be
considered and will be available for
public inspection in the above office an
weekdays betwaen the hours of 8:30
a.m. and 500 p.m.

FOR FURTHEN INFORMATION:
PBackground documentation and
additional information can be obtained
from the Office of Recombinant DNA
Activities, National Institutes of Health,
Bethesda, Maryland 20892, [301) 456-
8051,

SUPPLEMENTARY INFORMATION: The NIH
will consider the following actions
under the NIH Guidelines for Research
Involving Recombinant DNA Molecules.

L. Proposed Amendmaents of Sections -
A and HI-A of the NIH Guidelines

Dr. Bernard Talbot, Deputy Director,
National Institute of Allergy and
infectious Diseases, has requested that
the following proposed amendments of
the NIH Guidelines and rationale be
published for comment and conaidered
by the RAC:

If the experiments in this category are
submitted for review 10 anather Federal
agency, the submitter shall notify ORDA:
ORDA may then determine that such review
serves the same purpose. and based on that
determination, notify the submilter that no
RAC review will take place, no NIH approval
is necessary, and the experiment may
proceed upon approval from the other
Federsl agency.

This text appears in section llI-A of
the Guidelines and is applicable only to
experiments covered by Section III-A.

It requires that: (1} An investigator
who has submitted a proposal to
another Federal agency notify the NIH
Office of Recombinant DNA Activities
{ORDAY}; (2) ORDA determine if the
review serves the same purpose [as NIH
review); (3] and. if so, ORDA notify the
submitier that the experiment may
proceed upan approval from the other
Federal agency,

On June 28, 1988, the Office of Science
and Technology Policy published in the
Federal Register {51 FR 23302} &
“Coordinated Framework for Regulation
of Biotechnology.” It containg a
Preamble, followed by Statements of
Policy from the Food and Drug
Administration, Envircnmental
Protection Agency, U.8. Department of
Agriculture, Qceupationel Safety and
Health Administration. and the National
institutes of Health. The Preambie states
that,

. . . for contained federally funded
research for biomedical and agricultural
purposes, research approval will be granted
by the funding agency. . . . [urisdiction for
reéeaae may be under S&E, NSF, APHIS, o¢
EPA.

There is no mention in the June 26
Federal Register document of any
requirement, once approval for a
recombinant DNA experiment is
obtained from a Federal agency other
than NIH, for communication with the
NIH Office of Recombinant DNA
Activities. And indeed, I believe that the
abaence of such a requirement should be
the case; not only for experiments
covered by Section [lI-A of the
Guidelines, but for all recombinant DNA
experiments.

Therefore, I propoase the following
changes in the NIH Guidelines for
Research Involving Recombinant DNA
Molecules.

1. Delete from section [II-A of the
Guidelines the following paragraph:

If the experiments in this category are
submitted for review to another Federal
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agency, the submitter shall notify ORDA;
. ORDA mnay then dstermins that such review

“ws serves the same purpose, and based on that

determination, notify the submittad that no
RAC review will take place, no NIH approval
is necessary, and the experircent may
proceed upon approval from the other
Federal agency,

2, Add at the end of section I-A of the
Guidelines the following paragraph:

Any recombinant DNA experiment which
according to thess Guidalines requires
approval by the National Institutes of Haulth
{NIH). may be sent by the submitter to the
NIH or to another Faderal agency that has
jurisdiction for review and approval Once
approval for a recombinant DNA expariment
has been given by a Federal agency other
than the NiH (whether referred to that agency
by the NIH, or sent dirsctly thare by the
submitter], the experiment may
without the necessity for NIH review or
approval.

c. Organismse covered in exemption
D2 -

It was the intent of the working group
that Appendix L would be the current
Appendix L dealing with plants with
future changes to ba recommended by
the RAC, Appendices M, N, and O
wonld be parallel sections, to be written,
covering respectively animals,
microorganism gz fhan vaccines,
and vaccines, . ...

The minutes of the Decamber 5, 1888, °
meeting of the working p will be
available prior to the February 2, 1968,
RAC meeting.

IML Proposed Revision of Section I-B or
Section 1II-A-2 of the NIH Guidelines
The RAC Warking Group on
Definitions at its mesting on December
motion

11, Proposed Revision of Section 111-A-2
of the NIH Guidelines

Section HI-A-2 of the NIH Guidelinas
currently reads as follows:

Ill-A~2. Deliberate relsass into the
environment of any organism containing
recombinant DNA, except certain plants
as described in Appendix L.

At its meeting on September 29, 1686,
the RAC voted to recommend that
section llI-A~2 be revised {0 read as

A follows:

— ,,Wnaf“ 1718

N’

I-A~2. Deliberate release into the
environment of any organism containing
recombinant DNA except:

8, Certain plants as described in
Appendix L.

b. Deletion derfvatives not otherwise
covered by these Guidelines.

c¢. Organiams covered in exemption
H1-D-2.

This recommendation has not yet
been acted upon by the Director, NIH,
and therefore has not yet baen
incorporated into the NIH Guidelines.

The RAC Working Group on

and recommended that section [l{-A~2
be amended to read as follows:

Hi-A~2, Deliberate release into tha
environment of any organism containing
recombinant DNA except those listed
below. The term “deliberate release” is
defined as a planned introduction of
recombinant DNA-containing
microorganisma, plants, or animals into
the environment,

a. Introductions conducted under
conditions considered to be accepted
scientific practices in which there 18
adequate evidence of biological and/or
physical control of the recombinant
DNA-containing organisms. The nature
of such evidence is described in
Appendices L. M, N, and C.

. Deletion derivatives not otherwise
covered by these Guidelines.

recombinant DNA:

The working group agreed with the
concept that certain types of
recombinant DNA ts which
do not involve the introduction of
foreign DNA need not be subjected to
special regulation as “recombinant
DNA." The working wure split as
to whather they pre d d th
this problem I ing
of recombingnt DNA or by further
modifications of other sections of the
Guidelines (e.g., thosa in [I-A~2).
Therefore, the working group presents
the following two options for public
comment and RAC conslderation:

1, Changs definition of recombinant
DNA;

**The first paragraph of section I-B
would be revised ta read as follows
(new words in italics):

In the context of thess Guidelines,
recombinant DNA molecules are defined
as gither (i) molecules which are
constructed outside living cells by
{oining foreign natyral or foreign

cell, or (ii] DNA molescules that result
from the replication of those described
in H] abave, L

The following new footnote would be
added at the word “foreign™

Rearrangemants involving the introduction
of DNA from different arganisms or differsnt
strains of an organism be considered
recombinant DNA. Dalations, singls-base
changes and rearrangsmenta within a single
genome will not involve the introduction of
foreign DNA and therefors would not be
considered recombinant DNA.

2. Modify Section III-A~2 to read as
follows: S

I-A-2. Deliberate release into the
environment of any organism containing
recombinant DNA except those listed
below. The term “delibernte release” is

. ) . conditions are recommended. However,
molecules that can replicate in a living '

defined as a planned introduction of
recombinant DNA-containing micro-
organisma, plants, or animals Into the
environment.

a. Introductions conducted under
conditions considered to be accepted
scientific practicss in which there is
adequate evidence of biological and/or
physical control of the recombinant
DNA-containing organisms. The nature
of such svidencs is described in
Appendices L. M, N, and O.

b, Deletion derivatives and single
base changes not otherwise covered by
the Guidslines.

¢ Re ants and amplification
within a aﬁﬁe genome. Rearrangements
involving the introduction of DNA from
different strains of the same organism
would not be covered by this exemption.
The of the December 3, 1988,
meghng of the Wor) v pon
finitions will be available prior to the
February 2, 1088, RAC meating.

[V. Proposed Revisions of Appundices
C-II, C-111, and C-IV

Dz. Frank E. Young, Commissioner of
Food and Drugs, has submitted the
following propossd revisions of
Appendices C-II, C-II1, and C-IV, and
rationals:

On June 26, 1986, a major statement of
faderal policy, the “Coordinated
Framawork for Regulation of
Biotechnolgy”, was published [51 FR
23301-83). Wa believe that important
clarifications of regulatory policy are to
be found there, but that some minor
changes in the NIH Cuidelines ars
requirad for consistency and clarity.

As noted on page 23304 of the June 26
document, Appendices C-II, CII, and
C-IV of the NIH Guidelines contain the
statement that:

'For large-scale (LS) fermantation
experiments BL1-LS physical containment

data o culat ltto m. spme
latitude in the application of BL1-13
ts as outlined in Appendix K-II-A

through K-II-F is permitted.

The document continues:

The appropriate large-scala containment
requirements for many low-risk [r]ONA
derived industrial microorganisms will be no

greater than those appropriate for the
unmodified parental organisms.

Together, these statements imply that
the actions of [BCs should ensure that
requirements for physical containment
of low-risk microorganiams should be
appropriately minimal, i.e., only those
that are employed routinely for
organisms such as E. coli X~12, B.
subtilis, or Saccharomyces cerevisioe. It
should be noted that industrial
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fermentation has a long and
distinguished history and currently
accounts for products valued at more
than $2 billion annuaily {(attachment,
Tables 1-7}. All but a minuscule
proportion of this production employs
non-pathogenic organiams and is carried
out safely under conditions significantly
lexs restrictive than the NIH Guidelines'
BL1-LS, which requires that
recombinant organisms be handled in a
closed system, that culture fluids
containing viable organisms not be
removed from a closed system, that
exhaust gases removed from a closed
system be treated by filters squivalent
to HEPA filters, etc.

To ensure compliance with the NIH
Guidelines, the E. colf and
Saccharomyces cerevisiae production
organisms used to manufacture the five
DNA-derived pharmaceuticals approved
by FDA (human insulin, human growth
hormone. two alphs-interferons, and
hepatitis B vaccine), sre indesd grown
under containment conditions at least
BL1-LS. This degree of containment is
expensive, unwieldy and unnecessary.

Despite the interpretation discussed
above of the language in the June 26
document, FDA has received numerous
inguiries and requests from academics,
industrial representatives, and others
who have found the language in the June
28 document and the NIH Guidelines not

explicit enough for purposes of strategic
planning. Therefore, we propose the
following amendment to the NIH
Guidelines:

In Appendices C-II, C-IIl, and C-IV,
delete the followinng language:

For these exempt laboratary experiments,
BL1 physical containment conditions are
recommended.

For large-scale (LS) fermentation
experiments BL1~-LS physical containment
conditions are recommended. However,
following review by the IBC of appropriate
data for a particular host-vector system, some
latitude in the application of BL1-18
requiremants as outlined in Appendix K-lI-A
through K~II-F is permitted.

And substitute:

For these exempt laboratory experiments,
the appropriate physical containment
conditions need be no greater than those for
the host organism unmodified by
recombinant DNA techniques.

For large-scale {L8) fermentation
experiments, the appropriate physical
containment conditions need be no grester
than those for the host organism unmodified
by recombinant DNA techniques.

Thank you. We hape that this
proposal will receive consideration by
the RAC at the earliest opportunity.

OMB's “Mandastory Information
Requirements for Federal Assistance
Program Announcements” (45 FR 35562}
requires a statement concerning the

officiel government programs contained
in the Catelog of Federa! Domestic
Assistance, Normally NIH lists in its
announcements the number and title of
affected individual programs for the
guidance of the public. Because the
guidance in this notice covers not only
virtually every NIH program but also
essentially every Federal research
program in which DNA recombinant
molecule techniques could be used, it
has been determined to be not cost
effective or in the public interest to
attempt to list these programs. Such a
list would likely require several
additional pages. In addition, NIH could
not be certain that every Federal
program would be included as many
Federal agencies, as well as private
organizations, both national and
international, have elected to follow the
NIH Guidelines. [n lieu of the individual
program lsting, NIH Invites readers to
direct questions to the information
address above about whether individuai
Programs listed in the Catalog of
Federal Domestic Assistance are
affected.

Dated: December 11, 1986.
Bernard Talbut,

Acting Director, National Institute of Allergy
ond Infactious Diseases.

[FR Doc. 86-28442 Fleld 12-18-88; 8:45 am]
BILLING CODE 4140-01-M
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January 22, 1987

Dr. William J. Gartlaand, Jr.
Executive Secretary

Recombinant DNA Advisory Committee
National Institutes of Health
Building 31, Room 3Bl0

Bethesda, MD 20892

Re: Proposed Revisions of NIR Guidelines

Dear Dr. Gartland:

These comments on the proposed revisions of the NIH Guidelines
for Recombinant DNA Research to be discussed at the February 2 NIH
Recombinant DNA Advisory Committee (NIH~-RAC) meeting are submitted
on behalf of the lndustrial Biatechnology Associstion (IBA). 1BA
is a trade association of 56 member companies engaged in
biotechnology ventures. A current membership roster is attached to
this letter,

IBA supports all four of the revisions as set forth in the
Federal Register of December 19 (51 FR 45650). These revisions
will provide needed clarification in several aress. The new
definitions will make the Guidelines less ambiguous in regards to
the types of genetically .sltered organisms that will fall under its
purvievw., Additionally, the role of the variocus federal regulatory
agencies will be explicitly recognized under the changes proposed.

Specific comments to the proposed revisicns are given below,

SECTION 1

The changes outlined in this section, proposed by Dr. Bernard
Talbot, recognize that various federal regulatory agencies have
specific statutory authority to review products created through
recombinant DNA technology. Implementation of this change will
eliminate the requirement for possible dual reviews when that
product is reviewed by the appropriate regulatory agency. IB4A
believes that the authority of the various regulatory agencies and
NIH was set out in the Coordinated Framework for Regulation of
Biotechnology (51 FR 23302). This new wording brings the
Guidelines into accord with that framework.

g
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Dr. William J. Gartland, Jr.
January 22, ]987

Section 11

IBA supports the proposed revision to Section 111-A-2 and the
development of the associated appendices M N, and 0. This would
refine the definition of deliberate release that was acted upon at
the NIH-RAC meceting of September 29, 1986. 1In addition, it goes a
step further in establishing criteria for appropriate environmental
releases of recombinant organisms.

Having established guidelines will ultimately expedite field
experiments with those recombinant organisms where adequate
physical and/or biological control can be demonstrated. 1t is
important in the implementation of this proposal to convene working
groups with the appropriate scientific expertise to develop
appendices M, N, and 0.

Section III

1BA supports the full intent of the proposal set forth in this
section and we suggest that NIH-RAC select Option 1. It is
important to note that there is no difference between those
microorganisms created through recombinant DNA technology that are
phenotypically the same as might arise naturally or through
traditional genetic manipulations such as mutation and selection.
Hence, the exemption from the Guidelines of those organisms
composed of single base changes, deletions, and rearrangements
within a single genome are based on sound scientific principals;
their naturally occurring counterparts have caused little concern
in the past.

Because Option 1 changes the definition of recombinant DNA at
the outset of the Guidelines, 1BA believes that this will add more
clarity. It will insure that there is no ambiguity as to when an
organism is defined as recombinant, regardless whether research on
this organism is conducted in a contained or field environment,
Option 2 may confuse some individuals because it will be located in
a later section that is meant to define "deliberate release'.

Section 1V

LBA supports the proposed changes in this section that are
cf fered by FDA Commissioner Frank Young. The increasing commercial
applications of biotechnology in health care and other fields have
necessitated the large scale production of recombinant
microorganisms. Virtually all of the resecarch and development work
as well as production has involved microbial host-vector constructs
that are exempt from the laboratory research guidelines,



Page Three
Dr. William J. Gartland, Jr,
January 22, 1987

The host microorganisms, E. coli K-12, Bacillus subtilis and
Saccharomyces cervesiae have been safely used at both laboratory
and production-scale levels for many years, Recombinant
derivatives of these organisms have been demonstrated to be safe,
resulting in the exemption from the Guidelines for certain
laboratory uses. The safety consideration of recombinant
microorganisms are the same regardless of whether they are being
used under laboratory counditions or for the large-scale production
of cloned gene products. Biological containment is already
inherent in these host-vector constructs,

Under the provisions of Appendices C-1I, C-1I1, and C-1V;
1BC's are required to set containment, conditions when culture
volumes greater then 10 liters are being employed. The NIH
Guidelines suggest that where appropriate conditione outlined in
Appendix K should be followed. However, a certain flexibility is
given to the IBC in the three Appendices under consideration in
this proposal, Unfortunately, the present wording is ambiguous and
IBC's have been reluctant to interpret the term "“some latitude" in
a2 meaningful way. This has complicated strategic planning at those
companies where facilities to scale-up production are being
designed. As s result, all of the pharmaceuticals approved by FDA
are produced at BLI1-LS, the most restrictive containment option for
the two organisms used as hosts.

Dr. Young's proposal would establish criteria for facility
design which 1BA believes is eantirely appropriata. This would give
to the 1BC's a continuum of containment options to consider, 1t is
important to remember that those products that are produced by the
commercial sector are all regulated by an appropriate federal
agency such as EPA or FDA. The product review requires a thorough
assessment of the manufacturing process and the regulatory agency
must be satisfied that the containment conditions for production
are safe and environmentally sound. Historically, these regulatory
agencies have looked to the NIH-RAC to provide expert advice on
ascientific questions about recombinant DNA research. 1BA believes
that NIH-RAC approval of this specific proposal would be in keeping
with that advisorial role.

1BA hopes that these comments are useful to NIH-RAC as they
deliberate on these issues.

Sincerely,

(j’ L’.IL. :tl(_t ‘\1{; hw P S

AG:td 86
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January 21, 1587

Dr. William T. Gartland
Director, Office of Recombinant
DNA Activities

Building 31, Room 3B1l0

National Institutes of Health
Bethesda, Maryland 20892

Dear Dr. Gartland:

Re: Recombinant DNA Research: Proposed Actions under
Guidelines.
Federal Register Notice (Vol. 51, pp. 45650-45652,
Doc. 86-28442, December 19, 1986)

voluntary non-profit trade agspciation representing over 100
companies engaged in researxch on, and the development,
manufacturing and marketing ef, prescription and ethically
promoted drugs, biologicals and in vivo diagnostic products.
Increasingly, these therapeutic and diagnostic products are
created through biotechnological processes. We are, therefore,
vitally interested in how biotechnology is addressed under
national science policy and in regulatory decisions that affect
research and development of bietechnology-derived products.
Accordingly, we welcome this epportunity to comment on proposed
changes in NIH recombinant DNA (rDNA) research guidelines.

Overall, the PMA recommends adoption of each of the
amendments proposed in Sections I, II, III and IV of the Federal
Register notice. Detailed comments concerning individual
sections are given below.

Section I

The modifications suggested in this section are appropriate
and 1important clarifications of the regulatory processes for
review of proposed experiments and reduce the possibility of
unnecessary, duplicative review and/or notification.

Section II

The proposed changes, while relatively minor, are important
steps toward defining "deliberate release" and allow exemptions
for cases where experience provides adequate evidence of
biological and/or physical control of the rDNA containing '

1100 Flfteenth Street NW, Washington, DC 20005 * Tel: 202-835-3540 « TWX: 7108229494-PMAWSH



organisms. It is important that preparation and publication for
comment of Appendices M, N and O, respectively, be completed
quickly.

Section III

Of the two options thatanxc-graaanted. Option 1 is preferred
because modification of the: definition of rDNA assures that
exemption from special rDNA regulation will be applicable
throughout the research process and not only in the "deliberate
release" portion of the research.

Within Option 1, insertion of the word *foreign"™ in the
first paragraph of Section 1-B of the guidelines is appropriate,
as proposed. In the proposed footnote, the phrase "or different
strains of an organism® should be deleted in order to avoid
confusion with Section III-D of the guidelines. The remainder of
the proposed footnote is appropriate as written.

Section 1V

The proposed revisions described in this section are highly
important clarifications of the guidelines for rDNA research and
will provide appropriate consistency of policy and practice
throughout the research process. Furthermore, the proposed
revisions represent the -¢onsensus of both the primary
pharmaceutical regulatory agency and the industries that are
representative of pharmaceutical research using these techniques.
Specific comments relevant to the proposed changes in Section IV
are:

1. Prior to proceeding to large-scale studies, an
evaluation will already have been completed wherein the
particular host-vector and vector-construct system has been
demonstrated to present no significant safety issues and is
deemed exempt at small scale. Once the safety has been
determined for the inserted sequences the appropriate
containment at any scale is based on the biology of the host
organism.

2. Wwhile existing guidelines indicate that "some latitude"
in the application of BL1-LS requirement is permitted, of
the five pharmaceutical products already on the market, none
of the products' sponsors utilized the *"some latitude*
provision, but used BL1-LS containment in large-scale
experiments. This suggests that in actual practice local
IBCs are reluctant to take the lead in using the "some
latitude” provision. Hence, these IBCs require more
specific guidance from the NIH RAC.

3. The pharmaceutical industry has a long and distingquished
record in fermentation techniques, and member companies will
be submitting documentation of their individual histories in
this field. The industrys' experience with E. Coli, B.
subtilis and Saccharomyces cerevisiae is not as extensive as

s with some other host organisms, but in the time the

S




industry has been using these organisms, no untoward safety
problems have arisen or been suggested in either small and
large scale applications. More specifically, many decades
of experience in the brewing industry with Saccharomyces
cerevisiae indicate the safety of it as a host. Similar
experience, using B. subtilis as a host in the detergent
industry, exists. E. Co. X-12 has been used safely in
medical research for 60 years and as a recombinant host in
small and large-scale pharmaceutical applications for 10
years,

4. We support Dr. Young's proposed revisions in the
guidelines and believe that they will enhance the
competitive position of the U.S. biotechnology and
pharmaceutical industries. We also belleve that more
explicit guidelines will enhance the strategic planning
process at member companies and thus help them compete in
the world's market place.

5. As a means to further clarify the language in Appendices
C~II, C-III, and C-1IV to be consistent with Dr. Young's
proposed revisions, we recommend that the following phrase
be inserted into the existing second paragraph found on page
45652 uner the paragraph beginning with: And Substitute:

For large-scale [LS) fermentation experiments, and, ({insert)
where applicable subsequent manufacturing processes, [end insert]
the appropriate physical containment conditions need be no
greater than those for the host organism unmodified by
recombinant DNA techniques.

Lastly, the PMA appreciates the continuing review of the NIH
guidelines. Experience has jindicated that modifications of the
guidelines are appropriate, not only as we gain more experience
in the laboratory, but also as we gain more experience at the
scale-up stage. PMA member firms are committed to continued
voluntary compliance with reascnable guidelines for rDNA research
and development.
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Genentech, Inc.

January 21, 1987

Dr. William Gartland, Jr.
Executive Secretary

Recombidant DNA Advisory Committee
National Institutes of Allergy

and Infectious Diseases

Building 31, Room 3B10

National Institutes of Health
Bethesda, Maryland 20892

Re: Notice of Proposed Actions under NIH Guidelines
for Research Involving Recombinant DNA Molecules

Dear Dr., Gartland:

Genentech, Inc. is involved in the research, development and
manufacture of human pharmaceuticals produced via recombinant DNA
technology. As such, we are interested in how commercial rDNA
technology is affected by NIH policy and practices; and welcome this
opportunity to comment on the proposed changes to the guidelines set
forth in the Federal Register, 19 Decemwber 1986.

We endorse the four proposed revisione contained in Sections I, II, III
and IV, The refined definitions and clarifications will offer
Institutional Biosafety Committees clearer guidance in determining
approprlate complaince. They will also aild the commercial sector
utilizing rDNA techniques in development and manufacture of new
products, by establishing appropriate large~scale containuent practices
based on the knowledge gained through the use of industrial microbes.

Commentes on specific proposed actiona follow.



SECTION 1

The revisions proposed in this section are appropriately consistant
with the regulatory process preseanted in the published "Coordinated
Framework for Regulation of Biotechnology”. The proposal makes it
clear that duplicative review by Federal agencies {s unnecessary.

SECTION II

The proposed revisions provide a useful clariffcation of what
constitutes deliberate releage into the enviroament. However, it is
crucfal that Appendices M, N and O be prepared by those with
appropriate scientific expertise, published for comment, and
incorporated into the guidelines in a timely manner.

SECTION III

We agree with the conclusions of the RAC working group that certain
types of experiments in which no foreign DNA is introduced into an
organism are appropriately not subject to special regulation as
"recombinant DNA".

Option 1, to revime the definictien of recombinant DNA molecules in
Section I-B, s preferred; however, to bhe consistent with section
11I1-D-3, the phrase "or different strains of an organisa" should be

deleted.
SECTION IV
Commissioner Young of FDA has proposed changes to the guldelines which

we agree are consistent with production-scale practices utilizing safe
microorganisms in the pharmaceutical findustry.

We have experience utiliging recombinant B. subtilis, S. cerevisiae and
E. coli host-vector systems which are exempt from the guidelines for
small-gcale laboratory uses. Once safety has been determined for the
inserted sequences, the appropriate containment at any scale should be
based on the biology of the host organism.

In our experience at production scale (e.g. utilizing the recombinant
E. coli strain used to produce Protropin), safety characteristics of
the host-vector gystem such as infectivity or pathogenicity have not
been changed in the transition from laboratory to manufacturing. We
have established a safe record of proceeding from small to large-scale
production with a variety of microbial host-vector systems and believe
that the proposed change to the guideline reflects this safety-in-use

experience.
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Physical containment faecilities will continue to be designed and
operated based on the blological containment features of the production
organism. In addition, contafinment pract{ces and other environmental
and occupational health issues relevant to pharmaceutical manufacturing
are thoroughly assessed by FDA as part of their regulatory
responsibil{ty.

We hope these comments are helpful as NIR-RAC considers the proposed
changes, and we are pleased to see the continuing review of the
guidelines based on the growing experience with recombinant DNA
technology.

Sincerely,

€7 s~

CAROL LAX HOERNER, Ph.D.
Manager, Environmental Health
Biosafety Officer

CLH:smd

4/48



ANIMAL HEALTH INSTITUTE
January 21, 1987

Director, Office of Recombinant DNA Activities
National Institutes of Health

Building 31, Roow 3B10 - -

9000 Rockvilie Pike - -

Bethesda, MD 20892

RE: Notice of propoégdfaétions under NIH guidelines for research
invo;ving recombinant DNA molecules, 51 Fed.Reg. 45650 (December 19,
1986

f

Dear Director:

The Animal Health Institute is composed of the major U.S.
manufacturers of animal health products. We are pleased to have the
opportunity to comment on the changes proposed in the NIH Guidelines,
which will have direct or indirect effects on our members engaged in
research and development involving recombinant DNA molecules.

We are in full agreement with the changes proposed in Section I,
"Proposed Amendments of Sections I-A and III-A of the NIH Guidelines,"
and Section IV," Proposed Revisions of Appendices C-II, C-III, and C-IV."
The changes are justified for the reasons stated in the notice, and we
recommend their prompt adoption.

Section II, “Proposed Revision of Section 11I-A-2 of the NIH
Guidel ines," offers us a choice. MWe recommend adoption of the approach
of the RAC Working Group on Definitions. We particularly support this
approach because of the planned development of Appendix 0, which would
apparently provide more specific guidance on "deliberate release" of
recombinant DNA-containing organisms in connection with use of a vaccine,

With regard to Section III of the notice, “Proposed Revision of
Section [-B or Section IIl1-A-2 of the NIH Guidelines," we have no
preference between the options, bearing in mind our recommendation
regarding vaccines described above,

We thank you for the opportunity to provide these comments, and we
congratulate you on the good effort.

Sincerely yours,

Fre L H. Nl t

Fred H, Holt

President 90

FHH:dbk
Office Address: 119 Oronoco Street ® Alexandria, Virginia 22314 © Telephone: 703/684-0011
Mailing Address: PO. Box 1417-D50 » Alexandria, Virginia 22313 © Telecopier: 703/684-0125
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Lilly Research Laboratories

A Division of Eli Lilly and Company
Lty Corporate Center
indianapolis, Inchana 46285

vng S. Jobnson, PhD.
Vice Prescient
@317 2764091

January 20, 1987

Dr. William J. Gartland, Jr.
Birector, Office of Recombinant
DNA Activities
National Institute of Allergy
and Infectious Diseases, 31/3B10
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland:

Eli Lilly and Company is a research-based corporation that

develops, manufactures, and markets human medicines, medical
instrument systems, diagnostic products, agricultural products,
and cosmetics. We are actively involved in recombinant DNA
research in several areas of life sciences. Therefore, we would
like to make the following comments on the proposed actions
published in the December 19, 1986, Federal Register, 51, No. 244.

I.

II.

III.

Dr. Talbott proposes amendments to Sections I-A and III~A of
the NIH Guidelines to relieve the need for the NIH Recombinant
Advisory Committee (RAC) to review experiments submitted to
other federal agencies with notification of ORDA of the

action taken.

We support adoption of the proposed revisions.

The Working Group on Definitions of the RAC proposes
definitions of deliberate release by revisions of Section
III-A-2 of the NIH Guidelines.

We support adoption of the proposed revision of this section
which adds clarity to the Guidelines and properly addresses
the issue of deliberate release.

The Working Group on Definitions of the RAC proposes two
alternatives for the definition of recombinant DNA by
revision of Section I-B or Section III-A-2 of the NIH
Guidelines.

7/
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1liam J. Gartland, Jr.

y 20, 1987

We support adoption of the proposal to clearly redefine
recombinant DNA by revision of Section I-B. The concept
that certain types of recombinant DNA experiments which do
not involve the introduction of foreign DNA need not be
subject to special regulation is an extremely important
concept., Modification of the definition in Section I-B to
define this concept insures that exemptions from special
rDNA regulations will be applied throughout the research
process and not only in the deliberate release phase.

However, we would propose changes in the wording of the
footnote to clarify what we perceive as ambiguities caused
by the use of the words "organism' and "strain.” It is
unclear whether “organism" as presented in this context
refers to organism at the genus or species level. The use
of the word “strain" ia this section is more restricting
than current guidelines and creates confusion as it relates
to Section 111-D (Experiments which are exempt from Guide-
lines) of the Guidelines. In an attempt to clarify these
ambiguities we would propose the following wording for the
footnote:

Rearrangements involving the introduction of
DNA from differ®nt species of an organism will
be considered recombinant DNA, deletions,
single-base changes and rearrangements within
a single genome will not involve the intro-
duction of foreign DNA and therefcore would not
be considered recombinant DNA.

In the event that the RAC would choose to redefine
recombinant DNA by revision of Section III-A-2 of the
Guidelines, we would offer the same justification for
changing the wording of the propossl {(Section III-A~2~()
from "different strazing of the same organism” to "different
species of the same organism."

Dr. Frank Young proposes revisions of Appendices C~II,
C-I1I, and C~IV which would permit the large<scale fermen-
tation of E. coli K-12, B. subtilis, or 5. cerevisiae if
modified by recombinant DNA techniques under the same levels
of physical containment as the unmodified organism.

We support the proposed revisions which are significant
changes that provide appropriate consistency throughout the

g2



Dr. William J. Gartland, Jr.

Page 3

January 20, 1987

research process. Specific comments regarding the proposed
changes are:

AI’

Industrial experience from decades (E. coli and B.
subtilis) to hundreds of years (S. cerevisiae) supports
the contention that fermentations using nonrecombinant
strains of E. coli, B. subtilis and 5. cerevisiae are
essentially benign. L-asparaginase, produced by Eli
Lilly and Company in the early 1970s, was among the
first examples of a commercially available E. coli
fermentation product to be used clinically. (Grinnan,
E. L., L-Asparaginase: A Case Study of an E. coli
Fermentation Preduct, In: Insulins, Growth Hormone, and
Recombinant DNA Technology, John L. Gueriguian, ed.,
Raven Press, New York, 1981). L-asparaginase was
produced in conventional fermenters at the 40,000L scale
with no untoward safety problems either to workers or
to the environment. Furthermore, we have a long and
distinguished record in fermentation techniques which
utilize large-scale production of a wide range of
orgsnisms, most notably Streptomyces, Actinomyces,
Penicillium, and Cephalosporium. Over the last forty
years, with the exception of isolated cases of hyper-
sensitivity reactions, we have experienced no health
associated risks involving large-scale production
processes with these organisms. These reactions when
they occurred were always associated with the product
from the fermentations rather than any inherent problem
associated with the organism itself. If this proposed
revision is approved by the NIH Recombinant Advisory
Committee and accepted by the Director, NIAID, it would
be the policy of this company to immediately report any
novel and unexpected health or environmental problem
which could be a result of this proposed revision, to
the NIAID and the local IBC, as well as the steps taken
to address the problem.

Risk assessment studies have consistently failed to show
any significant rigk associated with any of the above-
mentioned hosts carrying plasmids coding for peptides of
animal or human origin.

As was made clear at the Asilomar Conference, the 10L
volume limit stipulated in the laboratory Guidelines was
one merely of convenience and was not intended to imply
that large volumes are significantly more hazardous than

73



Dr. William J. Garctland, Jr.
Page 4
January 20, 1987

small volumes (most participants used or had access to
standard 10L laboratory fermenters).

D. As expresgsed in the current Guidelines, the IBC has the
responsibility for setting containment requirements for
large-scale fermentations using exempt microorganisms.
Most IBCs, including ours, look to the Guidelines for
guidance on these issues. The explicit proposed wording
is wmost helpful in providing that guidance.

We appreciate the opportunity to comment on these proposed
changes to the Guidelines. Experience has indicated that as more
scientific information accumnlates and more experience is gained,
such modifications in the Guidelines are appropriate.

Sincerely yours,

J 7
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January 19, 1987

Dr. William J. Gartland, Jr.
Office of Recombinant

DNA Activities
National Institutes of Health
Bethesda, MD 20892

RE: Proposed Actions Under Guidelines (51 FR 45650)

Dear Dr. Gartland:

Genencor, Inc., an enzyme manufacturing company which utilizes rDNA
technology and voluntarily complies with the NIH Guidelines for
Research Involving Recombinant DNE=NMolecules, is writting in support
of all four proposed revisions to the Guidelines as described in the
Federal Register of December 19, 1986 (51 FR 45650).

I. Proposed Amendments of Sections I-A and IIX-A of the NIH
Guidelines

The revisions proposed in this section acknowledge that various
regulatory agencies have specifig statutory authority to review

experiments which might otherwise be reviewed by NIH. Implementation
of this change will eliminate the potential of dual review by NIH and
the responsible regulatory agency and will implement the statement in
the Preamble of the "Coordinated Framework for Regulation of
Biotechnology" regarding research approvals. Incorporating the
proposed change into the Guidelines will remove any questions

concerning review authority.
II. Proposed Revisions of Section III-A-2 of the NIH Guidelines

Genencor supports the proposed revisions to Section III-A-2 and the
development of the associated appendices M, N, and 0. The proposed
definition, when implemented, will provide needed clarity for the
definition and exclude certain organisms when used under adequate,
defined biogical and/or physical controls. This will eliminate
unnecessary oversight for organisms meeting the criteria outlined in
Appendices L, M, N and 0. We urge the NIH-RAC to approve this
proposed revision and to form working groups with the appropriate
scientific expertise to develop appendices M, N and © so that the
proposals can be implemented.

III. Proposed Revisions of Section I-B or Section III-A-2 of the
NIH Guidelines 9 (

While Genencor supports the intent of the proposed changes set forth
in options 1. and 2., we encourage the NIH~RAC to adopt option 1.



GENET\:COR ST AT L

Dr. William J. Gartland, Jr.
January 19, 1987
Page 2
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Option 1 would define recombinant DNA at the beginning of the
Guidelines and ensure that there is no ambiguity as to when an
organism is defined as recombinant. Option 2, on the other hand, may
lead to ambigquity as it endeavors to incorporate the definition of
rDNA with the definition of deliberate release.

The exemption of organisms created through single base changes,
deletions, and rearrangements within a single genome is based on
sound scientific principles and will lead to consistent treatment of
such organisms created through rDNA technology and naturally
occurring organisms or those derived through traditional genetic
manipulations such as mutation and selection.

IV. Proposed Revisions of Appendices C-II, C-III, and C-IV

Genencor supports the changes prﬁgﬂsed under this section. As Dr.
Young stated, the host organisms in these three Appendices, E. coli
K-12, B. subtilis and Saccharaomyces cerevisjae, have been used
safely at both the laboratory and production scale for many years.
Their exemption from the Guidelines as host-vector systems is further
acknowledgment that they are considered safe for recombinant DNA work
as well. The “Coordinated Framework for Regulation of Biotechnology"®
stated that "The appropriate large=scale containment requirements for
many low-risk {r]DNA derived industrial microorganisms will be no
greater than those appropriate for the unmodified parental
organisms."” Dr. Young's proposal incorporates the long history of
safe use of these organisms as well as the statement in the

coordinated Framework.

Incorporation of the changes proposed by Dr. Young will eliminate any
prior ambiguity in the Guidelines and make it clear to IBC's that it
is accepted practice to handle these organisms at less than BL1-LS
containment. As Dr. Young indicated, without this clarity, IBC's
have been reluctant to reduce containment requirements, resulting in
levels of containment that are needlessly expensive, unwieldy and

unnecessary.

Genencor wishes to thank the NIH-RAC for the opportunity to comment
on these proposals and hopes that our comments are useful to you in

the decision making process.

Sincerely,
d&&claﬂ,ZZAivf
Alice J. Caddow

Director of Regulatory
and Environmental Affairs
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Ralph Smalling
Reguistory Atiairs Specialist

January 19, 1987

Director, Office of Recombinant DNA Activities
Buiiding 31, Room 3810

National Institutes of Health

Bethesda, MD 20892

Ladies/Gentlemen,

Amgen, a California-based biotechn@lbgy company, wishes to comment on the
proposals to be considered by the Recombinant DNA Advisory Committee (RAC), as
outlined in The Federal Register, Vol. 51, No. 244, dated Friday, December 19,

1986.

We believe these proposals are progressive steps in the rational oversight of
experiments using recombinant ONA technology. The proposals seem to us to
reflect the scientific data which has been, and continues to be, gathered in
this field. Amgen agrees with the-goncept that experiments involving dele-
tions, single-base changes and rearrangements within a single genome (work in
which no foreign DNA is inserted) need not be subjected to special regulation
as recombinant DKA experiments. In addition, initiation of experiments in-
volving r-DNA technology following approval by the federal agency with appro-
priate jurisdiction, without the need for NIH approval, should eliminate
unnecessary delay and dupltication of effort. It 1s hoped that the new BSCC
framework will insure a consistent approach to such agency reviews,

Amgen agrees that the requirement for BL1-LS containment for the production of
r-DNA derived products from low-risk microorganisms is expensive, unwieldy,
and unnecessary. We support the proposal that large-scale (LS) fermentatfon
physical containment conditions need be no greater than those for the host
organism unmod if fed by r-DNA technigques. We hope the KIH viewpoint concerning
BLI-LS conditions will be extended to other governmental agencies with author-
ity for reviewing manufacturing applications. Such & position 1s consistent
with the long and distinguished history of U.S. industrial fermentation, and
the recognition that BL1-LS conditions are unnecessary for the manufacture of
the five DNA-derived pharmaceuticals currently approved by FDA.



Director, Office of Recombinant DNA Activities
January 19, 1987
Page Two

Please include this letter as a part of the written comments and recommend-
ations to FR Docket 86-28442. Thank you,

Sincerely,

MLLQ“LL“:)

Ralph Smalling

RIS/ jdh
0004-0187A
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CENTRAL RESEARCH
PFIZER INC., EASTERN POINT ROAD, GROTON.CONNECTICUT 06340
203-441-4541

RICHARD L. HINMAN, Ph.D.
Senior Vice President
Chemical Products Research and Development

January 21, 1987

The Director

Office of Recombinant DNA Activities
Building 31, Room 3B10Q

National Institutes of Health
Bethesda, MD 20892

Dear Sir:

Re: 51 FR 45650-52. Notice of Proposed Actions under NIH Guidelines for
Research Involving Recombinant DNA Molecules - Amendments to Sections
I-A, III-A, I1I-A-2, and Appendices C-II, C-~III and C-1V

We welcome the opportunity to comment on the above FR proposal and would like
to go on record in support of the amendments to Sections [-A, IIl-A, III-A-2,
and Appendices C-]I, C-III and C-IV., Furthermore, we wouid like to offer
additional comments in support of the proposal of the Commissioner of Food
an? Dzugs (Dr. Frank R. Young} to amend the subject appendices to the NIH
Guidelines.

The NIH Guidelines of June 26, 1986, point out that large-scale contaimnment
requirements for many low-risk R,DNA derived industrial microorganisms will be
no greater than those for the parent organisms. Dr. Young's proposed revision
wauld explicitly state this principle tn the Guidelines. In view of the {ndus-
try's exemplary safety record in handling the parent organisms. we endorse the
Commissioner's proposal.

The fermentation industry has a long and distinguished history of safe opera-
tion of processes involving Bacillus subtilis, Escherichia coll K-12 and
Saccharomyces cerevisiae at manufacturing scale. Pfizer's 1ncident-free
experience with Bacillus subtilis used in the production of detergent enzymes
on a worldwide basts for many years is a part of this history of safe commer-
ctal operatton.

We believe that the industry in general and Pfizer Inc, in particular has
demonstrated an exemplary record of safety in handling these organisms through
methods which are soundly based on good engineering principles of design and
practice. Me believe that the requirement of containment of the exempted
organisms identified above at the BL1-LS level during large-scale cultivation
is unwarranted based on the findustry's extensive experience and health and

safety record, //C)C)



-2 -

We agree that amendment of the language of the NIH Guideline Appendices as pro-
posed by the Commissioner would serve to ameliorate the cost of implementing
unwieldy and unnecessary containment measures by industry. Such action would
not, in our opinion, lead to decreased safety margins for employees of corpora-
tions engaged in fermentation production of recombinant molecules or lead to
increased risk to public health and welfare.

Moreover, relief from unnecessary costs of meeting BL1-LS compliance at large
scale could help to increase the industry's international competitiveness in
the rapidiy-advancing area of recombinant DNA production technology.

Accordingly, we support the proposed substitution of the language recited in

51 FR 45652 for Sectfons I-A, III-A, III-A-2, and Appendices C-II, C-II1 and
C-1V of the NIH Guidelines for Research Involving Recombinant DNA Molecules.

Sincerely, ft;idiitffg£*“-
- ; *
et L

Richard L. Hinman

(0!
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UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 98195

20 January 1987

Recombinant DNA Advisory Committee
ORDA

NIAID

National Institutes of Health
Bldg. 31, Room 3B-10

Bethesda, MD 20205

Dear RAC Members:

I wish to comment on several aspects of the proposals in the Federal
Register for December 19, 1986 which you will be discussing at your February
2, 1987 meeting. As a threshold issue, let me express concern that your
Committee and its subgroups appear to be getting a very skewed range of input
on their proposals and work. The procedures of the Federal buresucracy are
such that the Register reaches most people only a few days before comments are
due, a process which largely precludes reflective commentary. Only if one is
on an "inside track” will it be generally possible to provide effective input,
and that requires a presence in D,C. and/or lobbyists or paid staffers to
monltor meetings, etc.

In other words, your current procédires do not facilitate the receipt of
a balanced range of views, and instead favor the over-amplification of the
positions of private interests with means and of the bureaucracy itself. For
example, none of the non-member attendees at the December 5 meeting of the
Working Group on Definitions represented public interest groups. Do you
honestly believe that no environmental organizations, to give but one example,
have any interest in deliberate release? 1 urge you to promptly devote some
attention to improving your outreach activities and assuring that interested
persons have, in fact, enough time to respond to your proposals so that
publication in the Federal Register is not just a sham legal formality.

I was mailed the minutes of the December 5th meeting in response to a
phone call several weeks ago to obtain information for constructing meaningful
comments, These arrived on January 13th with a cover note from an ORDA
staffer requiring comments to be received in Bethesda on January 14 if they
were to be available for "prior review" by RAC!

t;



For persons who do not share your level of intimate knowledge of the
Guidelines, the Federal Register notice regarding deliberate release is
somewhat incomplete. Although the current language of III-A-2 is quoted on
page 45651, the context within which it exists is not given, and neither
grammatically nor logically can it stand alone. Is it an exception to a
general rule? Is it a definition? et¢. In other words, do the changes
proposed (tapics IL and IIL of the aotice) expand or contract the
possibilities or ease of environmental release? While the material can
certainly presume that readers have a secondary education, providing context
is at least courteous and, indeed, may be essential for comprehensibility.

Substantively, I wish to address the guidelines relevant to gene
deletions. 1 oppose relaxing the Guidelines on this point, as would occur
under the definitions of “deliberate release" and/or “recombinant DRA" in
topics II and III of the Register notice. My reasons are several:

© No experimental evidence is cited in support of the proposal and
even if the deletion of a gene in one species has only benign
congequences this certainly is not scientific proof that the
deletion of any other gene in that species, or any gene in
any other species, would also he benign,

o The proposal seems to be bottomed on logic instead of empiricism,
and such logic could well be misleading and faulty although
apparently astraightfoward and simple (see my article "Institutional
Biosafety Committees and the Inadequacies of Risk Regulation,”
Science, Technology and Human Values, Vol. 9, lesue 4, No. 49, Fall
1984, pp. 16-34.) Simplistic eyllogisms, such as are behind this
deletion proposal, are not always valid., The reasoning seems to be

A is harmless or of known harm

B constituent i{s harmless

Therefore, A~BE {85 no more harmful.
Yet if A fs a moderate solution of lye (sodium hydroxide) and B is
water, then the conclusion is false. If the syllogism need not hold
for inanimate substances, how can we rely on it for living material
with all its additional vagaries and possibilities of interaction.

o The deletion of a gene would appear likely to result in the elimination
of the production of any proteins that gene codes for, but do we know
it will have no effect on the coding sequences of other, perhaps
adjacent, genes? I do not believe enough is known about intracellular
interactions to reach & conclusion with certainty.

0 The deletion of a gene, and any proteins it helps to produce or

regulate, could have substantial ecological effects by altering
the organism’s pool of available protein substances and thus,
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perhaps, its ability to compete.fed ecological niches; the arganism
might be afforded an advantage :{it extends its realm) or a
disadvantage (1ts range contracts) and this alteration of the
environmental balance of organisas could have deleterious

effects for human beings (e.g. reducing the occurrance of an
economically {mportant species) or for scological well-being
itself.

Therefore, I urge you not to relax the Guidelines regarding gene
deletions. The proponents of such & change do not seem to have satisfied a
reasonable burden of proof to justify 1it.

Va%Iy yours, ;

Philip L. Bereano
: Associate Professor
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Wiiltiam A, Gartland

Kecombinant DNA Advisory Committee
Buildiag 31, Room 3B10

National Institutes of Health

Bethesda, Maryland 20892

Dear Dr. Gartland:

On behalf of the Committee for Responsible Genetics (CRG), I would like
to submit the following comments to the Federal Register notice of
December 19. We will focus our comments primarily on items I and
I11, the proposed revision of Section [1]-A-2 of the NIH Guidelines and
item IV, the proposed revisions of Appendices of C-1I, C-I1I. and C-1V.

I} The CRG supports leaving unchanged the definition of recombinant
DNA and recommends citing each exemption o the definition within the
guidefines. We do not see sufficient empirical justification within the
scientific discipiines of the intrinsic safety of deletion mutants of
microorganisms to warrant broad exemptions of these products of
recombinant DNA from review by RAC. As an example of this. we refer
the RAC 1o the comments of Robert Colwell et al. concerning the
Coardinated Framework for Regulation of Biotechnology submitted to
the Office of Science and Technology Policy concerning the Federal
Register notice of June 26, 1986 for a concise review of many of the
questions raised within the scientific community. Dr. Colwelf and his

colleagues point out that:

.. Because regulatory regions in the genome serve (o control the level of
production of gene products, in some cases turning production on or off
entirely, ecologically importiant aspects of phenotype. such as substrate
utilization, can certainly be altered by changes in regulatory sequence
In the same vein, deletion of regulstory sequences (e.g. the removal of a
repressor, or of & promoter) clearly can also control gene expression: the
deletion of an entire gene certainly does.. However "precisely
constructed” an organism may be genetically, its ecological phenotype is
not so easily predicted. and is nonetheless a matter for discovery and

testing by careful experiments

2) Referring 10 proposed changes on section {1i-A-2 ¢ of the guidelines,
the CRG objects to the use of the criterion for exemption of laboratory
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experiments as sufficient reasoning to exempt those same organisms for
deliberate release. The:scale and concentration of organisms involved
in an environmental release, in conjunction with the complexity of
ecological systems, makes the situations of {aboratory and of landscape
distinctive. One obvious difference is competition. In a laboratory
setting one is not necessarily concerned about competition in the
ecosystem, such as the displacement of INA* with [INA-. We therefore
oppose the proposed change that would exempt organisms from RAC
review based solely on this criterion.

3) Inreference to the proposed revisions of Appendices C-11, C-11] and
C-JV. the CRG strongly opposes lessening the BL1-LS physical
containment conditions in the NIH guidelines for large-scale
fermentation experiments. This aclion represents a fundamental change
in the NIH guidelines and would be a major action for the RAC. The
rationale for this position suggests that BL1-LS contzinment presents an
obstacie to commercial development. The CRG does not accept this
reasoning as the basis for changing a major policy.

The proposal also neglects Lo take into account the implications for
worker, as well as community, health and safety and what the basis for
this exemption should be. At the very minimum the CRG recommends,
1) that this proposal be reviewed by NIOSH and OSHA before
implementation and 2) that conciusive evidence be presented for public
comment that the removal of the requirement for closed system large
scale manufacturing using recombinant organisms will not have a
negative impact on the health and safety of the workers in the plant, or
on the communities surrounding these plants.

Thank you for considering these comments.

Sincerely,

“Tudany Lyl

Nachama L. Wilke:z
Executive Director
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THE PuBLiCc HEALTH REBEARCH INSTITUTE
OF THE CITy orF NEW YORK, INC.

ABB FINSY AVENUE. NEW YORR, N. Y. 10018
Tew. (R212) B578.0800

Office of the Director
Janmry 16, 1987

Dr, Willism S. Gartland

Office of Recombinant DNA Activities
Building 31, Room 3310

National Institutes of Hoalth
Bethesda, MD, 20892

Dear Bill,

I am writing to support Option 1 of the propossel to amend the
Guidelines ns stated in FR 51, p. 45651, December 19, 1986,

I have previously submitted materials ir support of this concept
and I enclose herewith tvo documents. First is s proposal to amend the
guidel ines essentially as in Option 1, that I prepared last year to be
submitted on behalf of the five members of the originsl “Plasmid Working
Group” (PWG) who drafted the dooument that became the actmal bdasis of
the guidelines. This proposal was approved by all except Sten Cohen who
had some reservations that were never addressed; consequently, the
proposal was never submitted. Tho second dooument is the text of a
piece I had written st the time in hope of publication in the New York
Times, It never got published but I submit it horewith as a more
elaborste statesment of the same position. It contains diagrams which
nay be informative to the lay members of RAC.

I believe these documents state fairly clearly my support for
Option 1. I know Jon King and Liebe Cavalieri have argued that deletions
constructed in_vitre by splicing tochniques are not squivalent to
natural deletion. This argument is not supportable on gonetic grounds
-~ the relevant property of a deletion is that it doea not reovert; while
it iy true that the precise endpoints of an in yityro deletion are
unl ikely to be the same ss sny natural deletion, I do not see how this
fact could have any possible biological consequences per se,
or could possibly impact on the biohazard question, or could poszibly
be unsoed to defend the position that in vitro deletions are in
principle different from {in vivo ones —— after ell, it is only
unl ikely, not impossible that the two could be identical.

Sincerely yours,

Richard Novick, N.D,

enc,
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TRE PuBLIC HEALTH RESEARCH [NSTITUTE
OF THE CQity or NeEw YORK, INC.

4BE FiRAT AVENVUE. NEW YORK, N. ¥, 10018
Te.. {R1R) B78-0800

May 6, 1986

MEMOBANDIM

TO: Recambinant INA Qommittee

FROM: R. Novick
R, Clowes
S. Cobhen
R, Curtiss III
5, Falkow

RE; Amendment to Guidelines

In view of the recent success enjoyed by Jeremy Rifkin and the
Foundation on Econamic Trends in blocking the release of ice-crystal
mutants of Pseudomonas and the testing of a pseudorabies vaccine, we
should like to propose a re-affirmation of the basic philosoply of the
Guidelines in the form of an amendment,

When preparing our draft proposal for Asilamar we considered
organisms containing material from two or more species as novel and
therefore conceivably hazardous. The entire proposal and, we believe,
the guidelines themselves, were based entirely upon this concept.

Subsequent scientific progress has resulted in the ability to
eliminate any specific gene in a microorganism by cloning, in vitro
deletion, and subseguent recombinational replacement. This results in a
local deletion and the organiam is not in any sense recambinant; indeed,
this technology is merely a more sophisticated, more precise, and
infinitely more reliable means of accomplishing what plant and animal
breeders have been doing for several millenia and what geneticists have
been doing for the better part of a century.
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Samehow, the critical distinction between this method of
mutation induction and the creation of truly povel recombinant organisms
by gene splicing has never been made and therefore the regulatory
superstructure that has grown up around recombinant INA has
auvtomatically included both.

It is this scientifically invalid and retrogressive situation
that has spawned the opportunistic litication of Rifkin et al and it
needs to be corrected on legal as well as on philosophical grounds.

It is proposed that purn&ngx I-B of the guidelines be amended
to read: "...... (1) molecules which are constructed outgide living
cells by joining gynthetic DNA segments or DNA segments from one or more
foretun species to DNA molecules that can replicate ......" The new
language is underlined and, as you will perceive, it totally excludes
all seif-cloning from the Guidelines, While this exclusion is broader
than that of just deletions, we feel that it represents an absolutely
logical division, based on the above argument; although the cbjection
will be raised that it excludes such experiments as cloning a toxin gene
on a high copy plasmid, etc., we woudd argue {a) that one can easily
generate hyper-producing strains without gene splicing and (b} since
many toxin genes are transposable, their attachment to a high copy
plasmid, specifically, could also occur by natural means.
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When iz a spliced gene not spliced?

In recent monthe, Jeremy Rifkin and the Foundation on Econamic Trends have
scandalized the scientific community and the £ledgling biotechnology industry by
obtaining legal injumctions®against the continuved testing and projected use of
two mutant microorganisms developed with the aid of gene splicing.

. The two engineered microorganisms are a strain of Pseudomonas bacteria that
can no longer produce a substance around which plant-damaging ice crystals form
and an avirulent derivative of pseudorabies virus for use as a vaccine. These
two strains have potentially major econamic benefits, pramising to alleviate
frost damage to certain crop plants and to control pseudorabies, a very serious
disease of swine, They are thus among the exciting first fruits of modern
biotechnolegy. Although neither of the new strains contains foreign DNA or any
spliced gene, the mitant organisms are technically covered by the NIH Guidelines
for Recombinant DNA Research, merely becauu gene splicing techniques were
utilized in their development. Consequently, becmse the laboratories
developing and testing the new strains may not have adhered precisely to the
~ extant regulations, based on the Guidelines, that govern the release of gene-
spliced orgamimé into the enviromment, they left themselves vulnerable to
litigation. Admittedly, the legal decisions in both cases were technically
correct; but the true basis of this unfortunate sequence of events is a
scientifically invalid provision of the Guidelines that has carried over into
legally binding regulations.

As chairman of the group of five scientists who prepared a document that
eerved as the first draft of the guidelines in 1974, I can state with some
assurance that our purpose was to ensure that novel hybrid organisms produced by
the splicing in the test tube of genes from two or more progenitor species would
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be handled with care because of the possibility that they might have
unpredictable, harmful biological properties. A potentjally hazardous
experiment that was commnly citel as an exanple at the time is the construction
of hybrid E. coli bacteria able to produce diphtheria toxin. Appropriately,
biological studies of diphtheria toxin cloned in E. colji are performed at the
highest available level of containment to avoid any possibility of accidental
release; safety precautions are also appropriate during testing of recently
developed hybrid vaccinia viruses potentially useful as vaccines against AIDS,
herpes, etc., to ensure that these virues are not inadvertently released before

their safety has been adequately assessed.

The Pseudomonas and pseudorabies strains, however, do not pose the same
safety issue precisely because they were not produced by joining genes from two
or more species; instead, they represent an entirely different application of
gene splicing, namely a precise, accurate, and virtually fail-safe method of
eliminating a single specific gene from any microorganism. In this wethod, the
unwanted gene is first cloned into a laboratory strain of E. coli, where it
can be conveniently manipulated. An essential segment of the gene is then
snipped out (deleted) and the now inactive gene is retumed to its parent
organism where a patural reconbination process inserts the defective gene in
place of the native, active one. The net effect is the precise removal of an
essential part of the urmanted gene; no foreign genetic material is involved.
The power of gene splicing tecnology in this case is that it permits the
isolation, amplification and manipulation of the gene in the test tube. All of
the test tube steps are, of course, performed in accordance w‘ith the Guidelines,
Bince these do involve gene splicing. This type of genetic manipulation is,
basically, nothing but a more sophisticated method of accomplishing what plant
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and animel breeders have been doing for several millenia and what geneticists
have been doing for over a century, namely selecting or creating mutations that
alter a specific genetic trait, either for practical or for experimental
purposes. There has not been, nor should there be, any type of regulation of
these older types of experiments since they involve sinply the utilization of

entirely natural processes.

The use of gene-eplicing methods for permmnently and precisely inactivating
specific genes was eimply not foreseen in the early 70's when the Quidelines
were written; indeed, the critical distinction between this type of gene
splicing and that inwlving the creation of hybrid organisms containing genetic
material from two or more different species has never been made, Had specific
gene inactivation been'foreaeen. I am certain it would have been expressly
excluded from the Guidelines because altered organisms of this type pose no
environmental hazard different in principle from that posed by any ordinary new
strain of plant, animal, or microorganism derived through the occurrence of
conventional mutations; in fact, the modern variety are ruch safer because the
genetic change is permanent and irreversible, in contrast to classical mutations
which can often revert to the wild-type state; indeed, there are cases in which
conventional vaccine strains of viruses have reverted to virulence with fatal
consequences. This unfortunate possibility is precluded by the modern method of

gene inactivation,

Jeremy Rifkin and the Poundation on Economic Trends appear to act on the
basis of a general mistrust of the gene splicing technology and its applications
to enforce the letter of the law in a scientifically misinformed manner. The
result is inhibition of an entirely non-hazardcus and exemplary application of
modern biotechnology to real and tractable problems. This type of legalistic
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opportunism can be prevented only by rationalizing the requlatory system that
has permitted it.

The Reconbinant DNA gquidelines thus require amendment to exclude
experiments in which no foreign genetic material is added to an organism's
genetic conmplement; ideally, such an amendment should precede and then be
reflected in any legislative initiatives such as current efforts by OCongressman
Fuqua and Senator Gore to create a national committee to oversee recombinant DNA
policy. Recognizing the genetic distinction between the addition of foreign
genes and the removal of native ones would focus on substantive questions of
biology rather than on technical details and would unfetter the ingenuity that
the new technology allows; hopefully attention could t:hen be directed toward
issues of real concern such as the use of gene splicing for biclogical warfare.
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~ Hybrid plasmid DNA purified, treated with a second restriction enzyme
that acts at two sites (Y) within the urwanted gene.

Y

Ligation then ties together the two new ends leaving ocut the unwanted
segment.

\\‘“_/,
This reconstructed hybrid plasmid is then re-transferred to E. goli
for amplification, then re-introduced into parent organism, in which it
cannot muiltiply on its own.
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Homologous DNA regions line up; recombination between plasmid and
chromsame occurs at x's replacing intact gene with deletion-containing
derivative; plasmid, which now contains intact gene again, cannot
survive in this organism and is lost.

TN — f\/v/::(—\——*.\__,——-

Net effect is the precise removal of a segment of the native gene, leaving
behind no foreign DNA and resulting in no other change in the organism's genetic

material.

Note that the biology and biochemistry is such that each step in the
outline has a very low probability of occurrence. Splicing technology is
totally dependent on the power of microbial genetics, which enables one to

select for these rare events.
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Dr. William J. Gartland
Director, ORDA

Bldg. 31, Room 3B1O
National Institute of Health
Bethesda, MD 20892

Dear Dr. Gartland:

After reviewing the proposed changes in the NIH Guidelines for Research
Inmvolving Recombinant DA Moleaules, I find the suggested changes to be
reasonable.

However, I would strongly urge that in the proposed revision of section
III-A-2 of the NIH Guidelines you consider the first altermative, namely

to redefine recambinant INA, rather than to-modify section III-A-2.

By redefining recombinant DA, the quidelines demonstrate support of the
definition adopted by the OSTP and strengthen the cbjective of the OSTP
document by demonstrating a coordinated approach.

In contrast, if you become involved with the question of deliberate
release, you are opening up a pandoras box for which there are mummerous
definitions and very little agreement.

Additionally what may be "accepted scientific practice" today may not be
tamorrod. I believe that sugestion #2 has the potential of becoming a
rather arqumentative modificiation

Hope you had a happy new year,
Best Regards,

AL

Science Advisor
for Bictechnology

)T
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Boulder, CO 80302
(3003) 440-4941

2606 Dwight Way
Berkeley, CA Y4704
{415} 548-8906

OB East Main Sireet

Richmond, VA 23219
{RU4) TRO- 1297
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January 21, 1987

Director

0ffice of Recombinant DNA Activities
Building 31, Room 3Bl10

National Institutes of Health
Bethesds, MD 20892

Dear Members of the RAC:

Please consider the following comments concerning
the proposed changes to the NIH Guidelines for Research
Involving Recombinant DNA Molecules (Federal Register
51:45650-3), As section I is a reasonable procedural
change, and section II is difficult to assess before
Appendices M, N, and O are written, these comments
focus on sections III and IV of the proposed revisions.

SECTION II1I: Working Group Provosition

The Working Group on Definitions presents a
proposition--recombinant DNA experiments that do not
involve the introduction of foreign DNA should not
continue to be subject to regulation as "recombinant
DNA®--and two options for implementing it. However, RAC
should consider the merits of this proposition before
considering its implementation.

The rationale for this propesition is based on
laboratory observations of the labile nature of
prokaryote genomes., Because DNA deletions and
rearrangements are common in laboratory populations, it
is assumed that such changes regularly occur in all
species in nature., Therefore, the argument goes,
releages of comparably altered organisms should not be
subject to special scrutiny.

It is necessary to ask, however, whether these
laboratory observations accurately portray the genetics
of natural populations of prokaryotes. Although
laboratory observations led to the notion a few years
ago that there might be complete gene exchange among
many types of bacteria (see discussion in Selander,
1985), recent studies of the population genetics of
bacteria reveal that many populations have high levels
of linkage disequilibrium; thesa populations are
collections of independent clones (e.g. Caugent et al.,
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1986; Mugser et al., 1985; Selander, et al. 1986; Selander, 1985). Thus the
assertion that genetic changes that occur in the laboratory are necessarily
commonplace in nature does not hold (Stotzky and Babich, 1984). We do not
know rates of genetic flux--especially genetic rearrangements--in nature (let
alone how natural selection operates on these changes),

Of course, even if we do not know rates of change, there is no doubt that
changes vithin genomes occur in nature. But, accepting the notion that such
genomic changes regularly occur and using this idea to justify releases of
engineered organisms are not the same. Two such justifications are standard.
The first is the agssertion that all prospective genetically engineered
organisms exempted by the Working Group’s proposition have already occurred,
and therefore been "tested,” in natuprs. This cannot be true. For example, it
has been estimated that there are 10 atoms in the universs (Ayala and
Valentine, 1979). Ygt, one organism;-heterozygous at only 232 structural gene
loci, can produce 10 kinds of gametes. Furthermore, the genotype of a
released engineered organism does not fully predict the role the organism will
play in the environment it is released into. As experience with introduced
species attests, whether or not an organism is historically novel, it can
produce novel consequences in a novel environment. Can we believe that any
engineered organism covered by this proposition will already have been
"tested” in all environments into which it might be released? One might then
ask why new evolutionary adaptations ever occur! In addition, natural genetic
changes occur in isolated individualié, but releases of engineered organisms
will typically involve tremendous numbers of individuals. The ecological
effects and viability of such large numbers of individuals may be entirely
different than that of an isolated individual. Afterall, epidemiologists know
that the spread of microbes depends on the size of source-pools, ecologists
understand that many organisms are colonial because of the advantages of
living in groups, and evolutionary biologists have established the existance
of frequency dependent selection.

The second justification for releases is to assert that since changes
within a genome occur naturally, and extensive problems have not resulted from
classical breeding programs (although there have been some (Colwell et al.,
1985), the releases covered by the Working Group’s proposition need no
special scrutiny. However, just because an event can potentially occur in
nature, does not mean that it should be freely promoted by humans; "natural”
is not a justification just as "artificial” should not be a condemnation.

For example, invasions of species into novel environmants regularly occur in
nature; otherwise volcanic islands would not have native faunas and floras,
organisms would not currently be recolonizing Mount St., Helens, and much of
the Northern hemisphere would not have been recolonized after the last glacial
maximum. Yet, USDA wisely does not allow free introduction of organlsms into

this country.

There is, however, some merit to the above asgssertion; one can use
recombinant DNA techniques to accomplish more precisely genetic changes that
could be made through classical techniques. And, on avergge, the risks of
releasing organisms covered by this proposition are likely to be lower than
the risks of releasing organisms altered with "foreign™ DNA. Nevertheless, it

| &
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is premature to exempt all releases involving all classes of genetic

change within virtually any genome from all review. (In particular, this
exemption includes eukaryotic genomes even though the rationale for it is
largely based on prokaryotes.) A low level of review, similar to that outlined
in Appendix L, coupled with more specific exemptions that can emerge from
experience with, rather than conjecture about, releases is far more
appropriate for the organisms covered by the Working Group'’s proposition. An
additional benefit of low level review is that releases would be registered
and thus a safety record would develop.

Definicion of Recombinant DNA

The definition of recombinant DNA should not be revised so that it
includes only organisms altered with "foreign" DNA. The rationale presented
at the Working Group meeting, for implementing that group’s proposition as a
change in definition instead of an exemption, is that recombinant DNA created
with "foreign" DNA is different from recombinant DNA created from material
within a genome. But of course DNA does not differ among species or strains,
and, although exchange within genomes is undoubtedly more common than exchange
between genomes in nature, exchange between genomes does occur. Thus the
difference between recombinant DNA created with "foreign" and "non-foreign”
DNA is quantitative rather than qualitative,

Such a change in definition will have far-reaching and probably
unintended effects. Will parts of the Guidelines no longer function as
intended? For example, will recombinant pathogens containing no "foreign" DNA
be exempt from review? Can any organism with altered genes for toxins or drug
resistance be released? (If not, does this mean that the definition of
recombinant DNA depends on what organism is genetically altered?) How many
rearrangements, amplifications, deletions, and single-base changes can be made
and the "same" genome maintained? This last question may seem silly, given
the atmosphere of good faith in which RAC operates. But, in order to maintain
consistency under the Coordinated Framework for Biotechnology this revised
definition would probably also be used for regulatory purposes, in which good
faith cannot always ba asgumad,

In closing, I wish to note that the Federal Register note concerning the
Working Group's sentiments about changing the definition of recombinant DNA
was migleading. Calling the Working Group "split® as to whether they wished
to change the definition of recombinant DNA does not adequately portray the
fact that the group voted against changing the definition, 2-7-1.

SECTION IV

Consideration of Section IV raises two questions. First, why should BL1
containment be relaxed for laboratory experiments covered by Appendices C-1I,
C-1I11, and C-IV? The BL1l containment guidelines are hardly unraasonable;
beyond standard microbiological practices essentially all they stipulate is
that laboratories be designed for ready cleaning, pest control be practiced,
and any uncontaminated wastes be transported from laboratories in closed
contalners., Second, why not simply revise these appendices szo that unwieldy,L-,
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expensive, and unnecessary requirements for large-scale containment are
specifically replaced by less stringent requirements, instead of exempting
organisms covered by Appendices C-II, C-III, and C-IV from all containment

guidelines?

Because these questions are not asddressed, the changes proposed in
Section IV appear intended to incorporate into the NIH Guidelines the passage
from the Coordinated Framework for Biotechnology that states that,
"...large-scale containment of many low risk DNA derived industrial
microorganisms need be no greater than those appropriate for the unmodified
parent organisms," as much as to relieve the fermentation industry of
containment responsibilities.

A subgsequent passage from ths same page of the Coordinated Framework
(Federal Register 51:23304) notes that, "By the time a genetically engineered
product is ready for commercializatien, it will have undergone substantial
review and testing during the research phase, and thus, information regarding
its safety should be available.” Givan this point, it seems more appropriate
to specify relaxed BL1-LS containment on a case-by-case bssis than to
completely exempt all organisms covered by Appendices C-II, C-III, and
C-IV-«including untested organisms in the research phase--from the NIH
Guidelines. A 1list of engineered organisms currently employed by the
fermentation industry to which relaxed eontainment guidelines apply could be
added to Appendix C.

Thank you for your attention,

Yours truly,

96’4&«&3%

Rebecca J. Goldbutg.
Staff Scientist
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ABBOTT

Corporate Quality Assurance

Abbott Laboratories
Abbort Perk
Morth Chicago, 1iHinols 80084, US.A.

January 21, 1987

Director, Office of Recombinant DNA Activities
Building 31, Room 3810

National Institutes of Health

9000 Rockville Pike

Bethesda, MD 20892

Dear Sirs:

We wish to comment upon proposals II1I and 1V, No. 244, p.4565), as proposed
actions under the NIH Guidelines for research involving recombtnant DNA

molecules.

111. Proposed Revision of Section I-B or Section III-A-2 of the NIH
Guidelines

We stronqly support the proposal to modify the NIH Guidelines to
exempt DNA experiments which do not involve the introduction of
foreign DNA. Option 1 1s preferable in that it will clarify the
concept of exempting experiments not involving foreign ONA, by stating
a definition of what constitutes recombinant DNA, and will refocus the
NIH Guidelines to those areas of research which may, by their nature,
require oversight of the Institutional Biosafety Committee and the RAC

of the NIH.
I¥. Proposed Revisions of Appendices C-II, C-III, and C-IV

As 2 major member of the fermentation industry, we applaud the
proposed action to treat the large-scale fermentation containment
under appendices C-1I, ILI and IV the same as the fermentation
containment for the host organism. This 1s appropriate given the
experience of the fermentation industry and the experience gained
working with these recombinant organisms.

We appreciate the opportunity to comment upon these proposals and urge the
RAC to act posttively upon them.

Sincerely,

¢. dearte W ?owﬂ.Km‘_ﬂ

€. Searle Wadley, Chairiman n H. Keene, Or.P.H,
RDNA Biosafety Committee Secretary and Biological Safety Officer

RDNA Biosafety Commiltee

CSW/JHK/pc l f&’)



University of Wisconsin Biotechnology Center e

br. Richard R. Burgess
pirector, UWBC

1710 University Avenue
Madison, WI 53705

January 19, 1987

pirector

Office of Recombinant DNA Activities
Building 31, Room 3810

National Institute of Health
Bethesda, M0 20892

bear Sir,

I am writing in support of the Proposed Amendments of NIH Guidelines

(51 FR 45650~45652). RAC has, in my opinion, served the citizens,
scientists and businessmen of this country well by taking a cautious
position with regard to the safety of recombinant DNA research and then
relaxing the guidelines when experience shous that to be varranted. The
proposed amendments, especially III and IV, are in that tradition.
Amendment IV will have a tremendous positive effect on research and
development at the University of Wisconsin, especially on projects
associated with the Biotechnology Center. In addition, the biotechnology
industry will be able to manufacture recombinant DNA derived protein

products more efficiently and cheaply.
I hope this evaluation and review by RAC will continue and that other

regulatory agencies will also be cautious but reasonable.
Sincerely yours,

M%yw

Richard R. Burgess

RRB:jas
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HOFFMANN-LA ROCHE INC.

NUTLEY «» NEW JERSEY » 07110

Drug Regulatory Affai
um;ﬂ;;;:v airs January 20, 1987

Director, Office of Recombinant
DNA Activities

National Institutes of Health

Building 31, Room 381¢

8800 Rockville Pike

Bethesda, Maryland 20892

Gentlemen:

Hoffmann-La Roche Inc. would like to provide the following comments
and recommendations to the notice published in the Federal Register,
Yol. 51, No. 244, Friday, December 19, 1986. -

Proposed Revisions of Appendices C-II, C-11[, and C-IV

We propose the following rewording of the two paragraphs on page
45652 of the Federal Register notice; the new paragraph should read:

"The appropriate physical containment conditions need be
no greater than those of the host organism unmodified by
recombinant DNA techniques for fermentation and the subsequent
processing of fermentation broths and cell pastes at laboratory
or production scale for host vector systems that are exempt
from these Guidelines."

The above modifications further clarify the word “experiments" and
allow the processing of live cells in an uncontained mode. It fis
especially important to include research experiments and production
activities, since other sections of the NIH Guidelines and amendments
to the Guidelines reference "manufacture* of DNA-derived pharma-
ceuticals approved by the Food and Drug Administration.

Sincerely,
HOFFMANN-LA ROCHE INC.

:;f?; h.dQAL.ES- EB’*‘“EEL‘LQQ-
tinda S. Dujack, Ph.D.
Associate Director

Drug Regulatory Affairs
(201) 235-2983
LSD:gm 1 SO

HLR Ho. 87053
Copy to: Dr. William Szkrybalo (PMA)
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THE UPJOHN COMPANY.

Vice Chairman

KALAMAZOCO, MICHIGAN 49000 US A
616)323-7095

FELEPHONE (516} 323-4000

January 19, 1986

Director

Office of Recombinant DNA Activities
Building 31, Room 3B10

National Institutes of Health
Bethesda MD 20892

Dear Sir:

The Upjohn Company strongly supports the proposed revisions in Appendices
CC-lI, C-lil and C-IV of the National Institutes of Health Guidelines for

Research Involving Recombinant DNA Molecules (Federal Register, Vol. 51,
No. 24, December 19, 1986, pp.45650-45652). The revisions proposed by the
Commissioner of the Food and Drug Administration are progressive and
significantly clarify the appropriate containment for large-scale recombinant
fermentation experiments. These revisions will make it easier for industry to
engage in strategic planning. They aiso bring into focus the safe history of
the fermentation industry and the generally innocuous natures of
microorganisms used to produce antibiotics, proteins, amino acids and
vitamins. All evidence accumulated to date on Escherichia coli K-12, Bacillus
subtilis and Saccharamyces cerevisiae support their inclusion in the
classification of non-pathogenic and innocuous microgranisms. The
introduction of foreign genetic information into such organisms doesnot
change their natures unless the foreign DNA encodes for biosynthesis of toxic
molecules or antibiotic resistance, as described in Sections liI-A-1 and llI-A-3 of

the Guidelines.

Finally, the Commissioner addresses the important economic aspects of
developing and applying recombinant DNA technology. If the United 5States
is to achieve significant commercialization of this technology, the capital
costs of large-scale recombinant processes must be competitive with both
foreign-based recombinant process and conventional domestic ones. The
proposed changes will help n this regard, and they will allow the United
States to retain its role as the world's%eader in biotechnology.

The proposed changes in Appendices C-il, C-lll and C-IV are progressive in

both a scientific and an economic sense, and they will not put the public at
any greater risk. We recommend their adoption.

Singerely,

Theodore Cooper, M. D., Ph.D.
Vice Chairman of Board of Directors } 6/



Vincent F. Simmon, Vice President

GRACE s e

W.R. Groce & Co,
7379 Route 32
Columbia, Maryiona 21044

(304) 534-4447

January 19, 1987

Dr. Bernard Talbot

Deputy Director

National Institute of Health
9000 Rockville Pike
Bethesda, MD 20892

Dear Dr. Talbot:

We are in favor of the clarification language proposed as an
amendment to the NIH Guidelines in Appendices C-II, C-ITII, and
C-IV,

Respectfully yours,

Vincent F. Simmon, Ph.D.
Vice President

VFS:csc
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GARY W. BANDERSON, PH.D.
VICE PACSIDENT- RESCARCH

January 15, 1987

The Director

Dffice of Recombinant DNA Activities
Building 31, Room 3810

National Institutes of Health
Bethseda, MD 20892

Dear Sir:

I am writing to comment on the Notice "Recombinant ONA Research:
Proposal Actions Under Guidelines" published in the Federal Register on
December 19, 1986 (51 FR 45650-45652).

I heartily support all of the proposals listed in this Notice, but I
particularly want to support the chang&s ¥n the “NIH Guidelines for Work with
Recombinant ONA Organisms® that are proposed by Dr. Frank £. Young,
Commissioner of food and Drugs (51 FR 45651, Column 3, to 51 FR 45652,

Column 2). Dr. Young's comments state the justification, and the need, for
relaxing the NIH Guidelines to allow safe recombinant organisms to be cultured
in the same way that one cultures organisms of the same type that are
genetically unmodified by recombinant DNA techniques. Dr. Young's comments
are concise and they are accurate; and they deserve to be supported.

My company (Universal Foods Corporation) is one of the world's largest
manufacturers of baker's yeast (Saccharomvces cerevisiae) and other yeast
products. Our brand name for yeast products 1s "Red Star™™," and we
manufacture and market these products in nine countries around the world in
addition to the United States. This product has been consumed as a food, and
as a constituent of food products, by people the world over for centurfes.
Without exception, baker's yeast in all of its forms s recognized as a
wholesome food material that imparts aesthetically pleasing qualities to many
food products (especially flavor and leavening to bakery products). And,
various forms of the yeast Saccharomyces cerevisiae (such as baker's yeast and
brewer's yeast) are also recognized to be important sources of vitamins and
minerals, and they are consumed for these beneficial constituents by many

people.

There 1s certainly unanimous agreement that the yeast Saccharomyces
cereviciae is a safe organism. And the insertion of genetic material for safe
proteins, and for enzymes that promote innocuous reactions, into the yeast

Saccharomyces cerevisiae does not change the safe nature of the original
organism. For instance, Yn our laboratory, we have inserted genes for

"lactose permease” and for "beta-galactosidase” from the yeast Klyveromyces
tactis into a baker's yeast strain of Saccharomyces cerevisiae in order to

TECHNICAL CENTER
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Office of Recombinant DNA Activities
January 15, 1987
Page 2

prepare a baker's yeast that can be grown on lactose which is available in
cheese whey, a byproduct of cheese manufacturing. There is nothing unsafe
about elther yeast strain involved in this product of recombinant DNA work,
and the new properties of the recombinant ONA baker's yeast strain are
entirely innocous. There 1s no concetvable reason why this new,
genetically engineered baker's yeast should not be considered to be as safe
as any baker's yeast that 15 unmodified by recombinant ONA techniques.

We are also working with a strain of the yeast Saccharomyces
cerevisiae that has been modified by recombinant DNA techniques to produce
the human protein "alpha-l1-antitrypsin.” 1In this case, it 1s inconceivable
that a health hazard exists from contact with this yeast, and 1t is
virtually impossible for this yeast to compete in open environments because
of the useless metabolic load imposed by the "alpha-l1-antitrypsin® gene.
Again, there is no reason not to handle this recombinant yeast strain in
the same way that one handles strains of the yeast Saccharomyces cerevisiae
that are not modified by recombinant DNA techniques.

Above are two examples of the yeast Saccharomyces cerevisiae modified
by recombinant DNA techniques that are certainly as safe as strains of the
yeast Saccharomyces cerevisiae that are not modified by recombinant DNA
techniques. It should certainly be concluded that these new genetically
engineered strains of yeast should be allowed to be handled by the same
methods used for strains of Saccharomyc@S terevisiae that are not
genetically modified by recombinant DNA techniques. And this conclusion
should be generalized as Dr. Frank E. Young, Commissioner of Food and
Drugs, has recommended.

In conclusion, I would like to point out that there has not been even
one unpredicted product of genetic modification of organisms by recombinant
DNA techniques 1n the entire world. This record stands even after more
than a decade of thousands of experiments in hundreds of laboratories
around the world. Certainly, thousands of people have been exposed to such
genetically modified organisms for hundreds of hours as a result of all
this work, and surprising adverse results have never been recorded. It is
time to acknowledge that modification of organisms by recombinant DNA
techniques produces organisms that are no more dangerous, nor more safe,
than the organisms from which the genetically modified organism was
derived. And this fact should be reflected in the Guidelines, and the
Regulations, that pertain to any aspect of recombinant DNA work with

organisms.

1 do hope that the recommendations proposed in the referenced Notice
are accepted and that the NIH Recombinant Advisory Committee Guidelines are

amended accordingly.

Sincerely yours,

W. Sanderson, Ph.D. { 1g‘7/

Vice President, Research

GWS/s1b
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LAW OFFICES

EOWARD LEE ROGERS
SUITE T-200
1718 P STREET, N. W,
WASHINGYON, D.C. 20036

Of CounsEL: (202) 387-1800

BANDRA £, HAMILTOM
BONMIE LOUNSBURY®

SLUINGHE AN MbINE OMLY January 28 ' l 987

Director

Office of Recombinant DNA Activities
Building 31, Room 3BlO

National Institutes of Health
Bethesda, Maryland 20892

Re: Comments on proposed Revisions to Guidelines,
51 F 45650 ber 1 6

These comments are submitted on behalf of the Foundation on
Economic Trends and Jeremy Rifkin. Paragraph numbers herein
coincide with those of the Notice.

I. The difficulty with the proposed change is that, while
it is intended to cover the situation where both NIH and another
agency have jurisdiction to review the experiment, it fails to
suggest any mechanism for resolving the overlap in a prudential,
discretionary manner. Instead, the proposal simply calls for NIH
to abdicate its role, regardless of whether NIH is satisfied that
the review by the other agency "serves the same purpose” as that
which would be conducted by the RAC and NIH, is of comparable
quality, or that the other agency, rather than NIH, has the most
appropriate expertise to bring to bear on the particular

questions raised by the experiment.
Instead of the withdrawal of NIH review-decision authority

as proposed, we suggest that after preliminary review by ORDA and
by the other agency (or agencies) of the nature of the proposed
experiment, that they confer and decide -- on the basis of
appropriate criteria such as expertise and capability -- which
agency is to conduct the review. It may be that through a
memorandum of agreement with other agencies, those decisions can
be made in advance for certain categories of experiments. It
most instances, even those where the other agency must issue a
permit, license, or approval, it will neverthless be desirable
that the RAC-NIH review-approval process be implemented, and that
the other agency have the benefit of that review and decision.

A vivid example of the need for NIH review and oversight is
the situation involving the conduct of field tests for a

136



pseudorabies vaccine at Baylor College of Medicine and/or Texas A
& M University (tests conducted by Dr. Saul Kitt and Novagene,
Inc., with participation by USDA} in viclation of the NIH
Guidelines. See Memorandum dated October 9, 1986, from Director,
NIGMS, to Director, NIH. It is certainly preferable to have the
RAC-NIH review conducted before, rather than after, licensing,
approval, and marketing of a product by another agency, as
occurred in that instance,

While it would be desirable that other federal agencies have
the experience and expertise that NIH has in reviewing
recombinant experiments, the fact is that many of them do not.
Yet at this time, there is a growing need for such expertise.

The proposal in question, then, is counter-productive at this
time, for assuring adequate and timely review of proposed
experiments. Nothing should be done at this time to encourage
researchers to bypass the IBCs or RAC where they may well prove
to be the moet appropriate reviewing institutions.

11, Because of the overlapping nature of the proposals in
part II and III of the Notice, certain of the comments herein
also refer to segments of part III.

As a preliminary matter, each of the proposed revisions to
Section III-A-2 of the Guidelines attempt to define "deliberate
release™ as "a planned introduction . . . into the environment."
The difficult questions -- alluded to, but not resolved in the
publication entitled "Coordinated Framework for Regulation of
Biotechnology,"” 51 Fed. Reg. 23302 (June 26, 1986) —— as to when
and under what circumstances an organism (however defined) may be
deemed to have been introduced "into the environment®™ are not
addressed in the Notice in question. The several federal

agencies dealing with this issue may well have differing views as
to its resolution. For example, EPA's definition of deliberate

release for purposes of the superfund law (CERCLA) may be
different from that deemed appropriate by NIH or USDA.

The definition of “"deliberate release" as determined by the
meaning of the phrase "into the environment®™ will be of great
significance in many instances in determining whether a
deliberate release is involved. Inasmuch as NIH is attempting to
coordinate ite review/decisjion efforts with those of other
agencies (as is reflected, for example, in proposal I in the
Notice discussed above), and that both NIH and applicants need
guidance as to the applicability of Section I11I-A~2, that
definition is of practical importance.

We therefore suggest that NIH address that question as part
of its proposed amendments by developing, at this time, general
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criteria as to the meaning of "into the environment®” in
coordination with other federal agencies. While, as is true of
many regulatory situations, that criteria may have to be modified
as experience dictates, it can be made sufficiently flexible to
include all experiments that must be reviewed and, at the same
time, provide much needed guidance.

Turning to the RAC Working Group recommendation developed on
December 5, 1986, a fundamental problem with proposed Section
II11-A-2 and subsection a thereof (in both parts II and III of the
Notice) is that the essence of the change from the current
I11-A-2 is the expansion of the exemptions as will be established
by the evidence to be described in Appendices L, M, N and O.

With the exception of existing Appendix L for certain plants, the
other appendices are not yet developed. Therefore, at this time,
there is no basis whatsoever for approving their creation or for
making the other proposed changes in III-A-2 and developing
subsection a to accomodate them. In short, the proposal is
premature.

We request that if and when it is decided to develop the
appendices, there be full and pguate represention of the wide
variety of disciplines relevant to that undertaking among the
voting members of the working group or committee assigned that
responsibility, including micro-ecologists and other ecologists.

Our other comments relating to part II are discussed below.

I1I. We oppose both options submitted by the Working Group.
While the Notice states that "[t]he working group were split as
to whether they preferred dealing with this problem by changing
the definition of recombinant DNA or by further modification of
other sections of the Guidelines,®™ the overwhelming majority
voted against changing the definition (Option 1) by 7 to 2 with 1
abstention.

One obvious problem with Option 1 is that it would mean no
NIH review of deletions and rearrangements within the human
genome.

A problem with both options (and with proposed Section
II1I~A-2 and subsections a and b under I1I), is that the mutations
included within subsections b and c can present serious risks of
adverse ecological and health effects. Some of these problems
were described by Dr. Frances Sharples, a member of the Working
Group, at the most recent meeting of the RAC.

The significant and continuing controversy over these (and
similar) proposed taxonomic definitions as a basis for
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determining the extent and nature of requlatory review is well
documented, both within the federal agencies and by the comments
and concerns of outside experts. See, e.g, "Summary: EPA
Biotechnology Workgroup Retreat,”™ July 31, 1985, pp. 2-3;
"Briefing Materials” for "Briefing for Jack Moore OTS
Biotechnology Issues,™ August 5, 1985 (section dealing with
"Issue: What Commerical Products Should We Review, i.e., What is
'New' Under TSCA"); "OPTS Biotechnology Issues for Assistant
Administrator Resolution," July 1985 (Draft, July 24, 1985)
(EPA), pp. 7-9; "Review of Draft Federal Register Notice on
Biotechnology" {(Work Assignment No.: L-86-10/28-09) Work
Assignment Title:; Expert Review of Biotechnology Proposal, Work
Assignment Reports (Dec. 6, 1985) (EPA) -- Work Assignment Report
by Dr. Dorothy Jones ("It is not true that genera are stable. .
« « If the terms intra- and inter-generic, which occur
throughout the policy statement, are removed (and in my opinion
that should be) one is left with the repetition of the rather
clumsy ‘'similar' and ‘dissimilar® -organisms, but to my mind this
is a better solution. It would be quite wrong to include in the
document a statement which is just not true." (Pp. 2-3; see also
pp- 4-8)); Work Assignment Report by Dr. Bruce R. Levin ("1
believe that the inter-'genus' criteria for regulated genetic
manipulation is, in the cases of microbes, somewhat arbitrary. .
«+ » I also believe that there are problems with the pathogen,
non-pathogen criteria for regulation" (p. 3) (and see his more
expansive commente on the same points at pp. 5-7); Work
Assignment Report by Dr. Daniel Bimberloff ("It is odd to view
deletion products as not having new combinations of genetic
material. . . . [A] deletion could quite readily combine traits
that are not normally found together."” (p. 3} (and see his
comments about the "degree of circularity in this
[inter-intra-generic] distinction, which is the linchpin of the
entire proposal®™ and that "the way around this is to emphasize
phenotypes more.” (p. 4)); Work Assignment Report of Dr. Max
Summers (". . . it is difficult to predict how sound EPA's
proposed policy concernhing the relative hazards of inter-or
intragenic combinations are since there is very limited
experimental data availabe to assess this judgement in an
environmental context. . . . I think there will be many
exceptions to the rule.® (p. 1); "I would be reluctant to advise
on the validity of EPA's proposed policy. It makes more sense
to base the evaluation upon the nature of the gene/function/trait
which is of question.® (p. 2)); Memorandum {(EPA) dated March 26,
1985, “Subject: Comments on BSCC Definition of 'Inter-Generic
Microorganism,' 'Pathogen' and ‘'Environmental Release'" from Don
Clay, Director, Office of Toxic Substancese to John A. Moore,
Assistant Administrator for Pesticides and Toxic Substances;
[Prepared] Testimony of Elliott A. Norse, Ph.D., Director, Public
Affairs Qffice, The Ecological Society of America on The
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Coordinated Framework for the Regulation of Biotechnhology before
the U.S. House of Representatives Committee on Science and
Technology Subcommittees on Investigation and Oversight, Natural
Resources, Agriculture Research and Environment and Science,
Research and Technology (July 23,.1986}.

Because of the concerns expressed by these and other persons
highly knowledgable in the field that the exemptions proposed in
the Notice are not scientifically well founded, and may lead to
the inadvertent failure to review and requlate experiments with
serious risks, we request that those exemptions not be adopted.

Sincerely yours,

—

-

Edward Lee gers

Counsel for Foundation on
Economic Trends and
Jeremy Rifkin

/0
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PROPOSED AMENDMENT TO TALBOT PROPOSAL (TAB 1283)

Add the following sentence after the second sentence, which concludes
with the words "...may proceed without the necessity for NIH review or

approval:

“However, any experiment that involves the administration of
gene therapy to human subjects (see Section III-A-4 of the
Guidelines) may not proceed without prior review by the NIH

Recombinant DNA Advisory Committee and NIH approval."

Submitted by LeRoy Walters

February 2, 1987



Unhed States Animal and Washington, D.C.
Department of Plamt Heelth 20250
Agriculture inspection Service

— gp— —

January 29, 1987

pr. William Gartland, Director
0ffice of Recombinant DNA Activities
Building 31, Room 3B10

National Inatitutes of Health
Bethesda, Maryland 20892

Dear Dr. Gartland: . .
We wish to take this opportunity to rqiﬁond to "Recombinant DNA Research:

Proposed Actions Under NIH Guidelines™ which appeared in the Federal Register
on December 19, 1986, (51 FR 45650-32.

We support the proposed deletion of -gh
favor the proposed addition of the de bad' paragraph at the end of Section
I-A of the Guidelines. While the proposed change would continue the National
Institutes of Health (NIH) review requirement for experiments covered by
Section III-A of the Guidelines, it would eliminata NIH review for all other
DNA experiments because the review would -be conducted by another Federal
agency. Such a change would be conai with the development of regulatory
authority in Federal agenciles in ; the expanding commercialization
of products derived from biotechnologiesl procedures. This proposed change
would alsoc help eliminate possible gion about the agency to which an
experiment uhnuld be submitted for review and approval.

:;jmm language in Section III-A and

In Section III~A of the current Guidelines, experiments which require specific
NIH-Recombinant DNA Advisory Committee (NIH-RAC) review and approval by both
NIH and the Institutional Biosafety Committee (IBC) may be submitted to
another Federal agency. If the NIH Office of Recombinant DNA Activities
(ORDA) determines that such reviews serve the same purpose, NIH approval is
unnecessary and the proposed experimeut may be initiated with approval from
the other Pederal agency. At the present time, there are no provisions or
requirements for the transfaer of such information between the NIH and another
Federal regulatory agency. Because the review by another Pederal agency
serves the same purpose as that currently conducted by NIH, it would be
redundant to require overlapping reviews. Each regulatory Federal agency may
also require unique criteria not normally required by NIH.

Currently, the NIH Guidelines provide the conditions under which only plants
containing recombinant DNA molecules may be released in the environment. The
RAC Working Group on Definitions, at their meeting on December 5, 1986,
recommended the establishment of new appendices, similar to Appendix L
"Release Into the Environment of Certain Plants” which would be written to
include conditions of release for animals, microorganisms other than vaccines

APHIS - Protecting American Agriculture
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and vaccines. We favor the proposal by the RAC's Working Group on Definitions
to amend Section III-A~2 by adding parallel sections to be written as
Appendices M, N. and 0 covering respectively animals, microorganisas, other
than vaccines, and vaccines. We also urge appropriate Federal, private, and
public involvement in the preparation of the criteria for these new
Appendices.

During the December meeting, the RAC Working Group on Definitions passed a
motion concerning changing the definition of recombinant DNA. It was felt
that certain types of such experiments which do not include the introduction
of foreign DNA need not be subjected to these Guidelines. Of the two options
presented, we favor option 2 for the following reasons. The proposed
modification of Section III-A-2 provides clear, concise and much needed
clarification of the concept that deliberate release is essentially a
dangerous event. The proposed use of describing such releases as "planned
introductions” under accepted scientific practices in which there 1s adequate
evidence of biological and/or physical control of the recombinant organisms is
consistent with Departmental, environmental, and safety concerns. Although
the proposed changes would exempt.experiments involving deletion derivatives,
single base changes, rearrangements and amplifications within a single genone,
thegse same types of experiments would still require other Federal agency
review and approval before release from containment.

The final proposal in this notice deals with reducing the physical containment
requirements for low risk microorganisms used in industrial fermentations.

We support Dr. Prank Young's proposal to reduce unnecessary containment
procedures currently described in BL1~LS for such large scale fermentatious.
We feel that the containment conditions need to be no greater than those
employed for unmodified host organism experiments.

Sincerely,

Administrator
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1913 I STREET, N.W.

AMERICAN SOCIETY FOR MICROBIOLOGY WasemNaTON, D.C. 20006

TeLEPHONE: (202) 822-9229

PUBLIC AND SCIENTIFIC AFFAIRS BOARD

January 29, 1987

Dr. William Gartland

Director, Office of Recambinant DNA Activities
Bldg. 31, Rocm 3Bl10

National Institutes of Health

Bethesda, MD 20892

Dear Dr. Gartland:

On behalf of the American Society for Microbiology (ASM), we are submitting
the following comments in response to the proposed actions involving the
National Institutes of Health (NIH) Guidelines for Recombinant DNA Research,
published in the Federal Register of December 19, 1986 (51:244). 'The AM is
the largest single biological life science organization in the world with an
active membership of over 34,000. The ASM membership includes scientists
from the government, academe and industry, who are experienced in molecular
biology and genetics, environmental microbiclogy, microbial physiology,
agricultural and industrial microbioclogy.

I. The ASM supports adoption of the revisions proposed by Dr. Bernard Talbot
to amend Sections I-A and III-A of the NIH Guidelines. This proposed

revision is consistent with the policies established by the June 26, 1986
"Coordinated Framework for Regulation of Biotechnology," and will clarify |
for submitters that recambinant DNA experiments requiring approval under the
NIH Guidelines need not be reviewed by the NIH Recambinant DNA Advisory
Cammittee (RAC) once review and approval has been given by another agency
with the appropriate jurisdiction.

II. The ASM supports adoption of the revisions, proposed by the RAC Working
Group on Definitions to Section III-A-2 of the NIH Guidelines, which define
deliberate release and clarify conditions under which a deliberate release
experiment would be exempt fram review by RAC. We believe these revisions
represent the proper approach to dealing with the issue of deliberate
release and will assure proper planning and participation by scientists in
the decision-making process.

ITII. The ASM agrees with the motion passed by the RAC Working Group on
Definitions "that certain types of recambinant DNA experiments which do not
involve the introduction of foreign DNA need not be subjected to special
requlation as 'recambinant DNA.'" We endorse the second option for dealing
with this problem by further modifying Section III-A~2 of the NIH
Guidelines. Under this option, deliberate release experiments involving
genetically engineered organisms created by deletions, single base changes,
rearrangements and amplification within a single genome would be exempt
from RAC review. We believe the current definition of recombinant DNA
should remain unchanged and the RAC should continue its past practice of
recomending exemptions.



IV. The ASM concurs with the proposed revisions of Appendices C-II, C-III
and C-IV. We believe that containment for low-risk microorganisms should be
minimal and endorse the proposed change with the understanding that it does
not include organisms otherwise covered under the gquidelines and that the
experiments performed will be consistent with good laboratory or
manufacturing practice. :

We appreciate the opportunity to comment on these proposed actions under the
Guidelines for Recambinant DNA Research.

Sincerely, »

J E. Brenchley, Ph.D.” . rlyrf O, Halvorson, Ph.D

President, - American SOCiety Chairman, Public and Sc1ent.1.f1c
for Microb:.ology Affairs Board

M# M.D., Ph.D. E?Angzmﬁ}c{‘zdw

Chairman, Coammittee on Medical Chaimman, Committee on Agricultural,
-Microbiology and Immunology - Food and Industrial Microbiology
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF
PESTICIDES AND TOXIC SURSTANCES

Mr. Robert M. Mitchell
Chair, Recombinant DNA Advisory Committee

National Institutes of Health
9000 Rockville Pike

Bethesda, Maryland 20892

Dear Bob:

As you know, a subcommittee of the Environmental Protection
Agency (EPA) Biotechnology Science Advisory Committee (BSAC)
wag convened on December 11-12, 1986, to attempt to develop
several approaches to defining "release to the environment"
of microorganisms.

I'm sending you a short draft interim report on that meeting
to facilite an exchange of information between the
Recombinant DNA Advisory Committee (RAC) and the BSAC.

The full report of the committee will be available in

early 1987.

I will continue to keep you informed of BSAC activities in
this and other areas of mutual interest.

I1'd like to take this opportunity to wish you a prosperous
and happy 1987.

Sincerely yours,

2lige bty
Eliz@beth Milewski Ph. D.
Executive Secretary

Biotechnology Science
Advisory Committee



ENVIRONMENTAL PROTECTION AGENCY

INTERIM SUMMARY REPORT

THE DECEMBER 11-12, 1986 MEETING

OF THE SUBCOMMITTEE ON DEFINITION OF RELEASE TO THE ENVIRONMENT
OF THE BIOTECHNOLOGY SCIENCE ADVISORY COMMITTEE

February 1987



Background

The use of the techniques which have been called the "new"
biotechnology (recombinant DNA, cell fusion, etc.) has brought
to the fore certain problems in assessing the potential
impacts of the technology. Among the issues are what consti-
tutes "contained"” and "released" to the environment when
microorganisms are used to perform certain tasks.

Because the manner in which the Environmental Protection
Agency (EPA) will regulate certain products of biotechnology
is, in large part, dependent upon whether a product is
"released"” to the environment, a workable definition of
"released" is needed. Such a definition will permit both
industry and EPA to determine whether a particular use of a
microbial product constitutes & release to the environment
subject to a level of regulatory oversight,

In order to tap a broad spectrum of expertise in its efforts
to develop a definition of "released" which can be used to
regulate certain microbial products of biotechnology, EPA
assembled a group of recognized technical experts as a
subcommittee of an Agency-based scientific advisory committee.
This subcommittee, the Subcommittee on Definition of Release
to the Environment of the Biotechnology Science Advisory
Committee (BSAC), met on December 11-12, 1986, in Crystal
City, Virginia, A subcommittee roster is attached.

Meeting Format

On the first day of the meeting, the issues and the goals of
the meeting were explained. Specific comments and observations
were solicited from each participant from the perspective

of his expertise and research experience, The group was then
asked to "brainstorm" and attempt to suggest as many approaches
as possible., The subcommittee was asked at this point not to
judge the acceptability or credibility of the approach.

After several approaches were suggested, the subcommittee
members were assigned to small groups to draft specific
lTanguage for the proposed approaches. The subcommittee was
Tater asked to comment on the advantages and disadvantages of
the approaches.

A complete report of the meeting will be available from EPA
in the near future,

Agency Use of the Suggested Approaches

The approaches will be analyzed by the Agency on the basis
of several criteria: scientific credibility, legal, policy,
and economic implications, resource Iimplications for both the
Agency and the industry, ease of implementation, and technical



feasibility. The results of this ana1ysis will be published
for public comment as part of the Agency's rulemaking process.,
After consideration of public comments and regulatory and
policy issues, EPA will issue final rules incorporating a
definition of "release" to the environment. This definition
of release will apply to environmental applications of micro-
bial pesticides under the Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA) and to environmental releases of
T1cr0?rganisms subject to the Toxic Substances Control Act
TSCA).

Suggested Approaches to Defining Environmental Release

Briefly summarized, the approaches to defining release
suggested by the subcommittee are:

#1

This approach proposes that a number of organisms released to
the environment would trigger EPA review. For regulatory
purposes a "release” would be greater than 10X of a particular
organism, where 10X is the number of organisms released per
day from a greenhouse built and operated according to speci-
fications found in a "good greenhouse practices” greenhouse,

#2,

This approach was initiated as an attempt to base a definition
of release on “use” or application in industry; e.g., in the
mining industry or in agriculture., However, 1t is difficult
to develop & definition specifying use because of the many
potential uses, both known and unknown, of microorganisms,

As a derivative of this approach, a stage of product develop-
ment was specified as the trigger for EPA regulation. A1l
product development proceeds through several stages: from
laboratory (bench scale), to prototype (pilot scale), to
product, to commercial use. The move to pilot scale testing
would be the trigger for EPA review. Pilot scale 1s defined
as a limited discharge in a single geographic area, The size
of "pilot scale" would vary from industry to industry. In
the mining industry, pilot scale would be 1000 tons of rock a
day. In the o0il recovery business, pilot scale would be
25,000 to 50,000 barrels of o1l a day. In the pesticide
industry, 10 to 100 liters per day is considered pilot scale.

# 3-

This approach, based on "control methods", employs a point
scheme, Points would be assigned to biological and physical
control measures. Examples of control measures include:
certain features of the organism; various physical barriers;
or remedial activities. Through addition, subtraction,



or multiplication, the points assigned to the control measures
would be summed to obtain a point total. EPA would select
the point total which would trigger EPA review,.

# 4.

This approach, based on a concept of containment, specifies
that EPA notification and review will occur prior to conduct-
ing any testing or procedure in an "unrestricted environment",
regardless of the size of the test or the procedure,

# 5.

This approach is based on an evaluation of risk as a trigger
for EPA review. Under the risk-based approach, low, medium
and high risk ratings would be applied to "factors" in three
categories: (1) biological; (2) applications/use;

and (3) environmental,.

Examples of biological factors include: number of organisms
released; genetic stability; pathogenicity; survivability;

controllability; host range; and origin (indigenous versus

exotic).

Examples of the application/use criteria include: manufac-
turing; biorational (biocontrol)}; o011 recovery; agricultural
(pesticide or fertilizer); and metal reclamation.

Examples of environmental criterfa include: laboratory;
greenhouse; field; commercial production facility; fresh
water systems; and marine water systems.

A "point scheme" might also be applied to this approach,
# 6.

This approach is an attempt to utilize categories of organ-
isms to define release. Under this approach, review would be
required for certain categories of organisms: for example,
all pathogens, organisms placed in a new niche, or for

new use of an organism,

# 7.

This approach combines a containment and an organism based
approach, A chart would be constructed where containment
levels would be on the horizontal axis, while category of
organism would be on the vertical axis. Review would be
triggered for certain categories of organisms at certain
levels of containment.



Five levels of containment were envisaged. The highest level
of containment would prevent release of most organisms, The
next level of containment would be similar to the highest
level of containment except that the performance standards
would be lower, The third category would be a "shielded"
type of containment; i.e., 2 setting buffered from the natural
environment by means of some type of physical separation from
niches where the organism might be able to grow and survive,
The traditional greenhouse might fall in this category. The
fourth level would be a setting, such as a field plot, where
the release can be mitigated by chemical or physical means.
The fifth level would be a setting, such as a field plot,
limited by some restriction such as an acreage limitation,

Categories of organisms would have to be developed. Examples
of organism categories include: animal pathogens, plants
pathogens, saprophytes,.
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REPORT QF THE WORKING GRQUP OF THE HUMAN GENE THERAPY
SUBCOMMITTEE CON A GENERAL INFORMATION DOCUMENT

RAC Meeting February 2, 1987

The Working Group of the Human Gene Therapy Subcommittee
has taken on the jobk of putting together a brief explanatory
document for the benefit of the general public,

The purpose of the document is to afford the non-scientific
public an understanding of Human Gene Therapy. The document is
largely based on "Points to Consider in the Design and Submission
of Human Somatic-cell Gene Therapy Protocols",

On January 9th. the following pecople met at the HIH:
Dr. LeRoy Walters-- of the Center for Bioethics,
Georgetown University, and Chairman of the Human Gene Therapy
Subcommittee,

Dr. Maurice Mahoney -- of the Department of Genetics
at Yale University.
Dr. Robert Rich -- of the Institute of Government
Public Affairs at the University of Illinois.
Attorney Judith Areen -- of the Georgetown University
Law Center.
Dr. William Gartland -- Executive Secretary of RAC.
Dr. Henry Miller -- of the Food and Drug Administration,
Dr. Robert Wieder -- of the Heart,Lung and Blood Institute.
and I, Anne Witherby -- public representative.

We discussed the scope of the project which was to write what
was originally referred to as a "Lay Summary" of the "Points to
Consider". The following are a few of our conclusions:

We will make an effort to limit the document to two or three
pages which could be attached to the "Points to Consider".

We think the two or three sheets document could also be
mailed separately and that it might, at some future time, be
enlarged and elaborated intc material for a broad variety of educa-
tional purposes.

We suggest the title of; OVERSIGHT OF RESEARCH INVOLVING
GENE THERAPY FOR HUMAN PATIENTS - GENERAL INFORMATION.

We plan to divide the paper into four sections.

The first, an Introduction, will include an explanation of
Human Gene Therapy using non-hereditary cells. This section will
also describe the purpose of the therapy, why it is different from
other medical treatment and make the distiction between somatic-
cell and germ-line gene therapy. Drs. Mahoney and Wieder have
taken on this section of the GENERAL INFORMATION document.

The second section of the document will refer more specifi-
cally to the "Points to Consider” and is subtitled Governmental
and Public Oversight. Attorney Judith Areen and I are working on
this section.
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The third section is being put together by Drs. Walters
and Rich and will include possible anticipated concerns and
adverse effects on the one hand, and on the other, some exXamples
of the acceptability of human somatic-cell gene therapy.

A final section will list some references, a few articles
and books for those who wish to study the subject further. This
secticn will include an offer to send some NIH materials such as
copies of the "Points to Consider", the Guidelines and the OPRR
pamphlet, upon request.

Our working group plans to present a draft of the document
to the Human Gene Therapy Subcommittee when it meets next on
April 24th. When the Subcommittee has finalized the document, it
will presented to the RAC for approval.

Anne R. Witherby
Public Representative and
Chairman, Working Group on a General Information Document,



